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AND

SELECTION IN RELATION TO SEX

By CHARLES DARWIN

INTRODUCTION.

I. THE nature of the following work will

be best understood by a brief account of

how it came to be written. During many
years I collected notes on the origin or

descent of man, without any intention of

publishing on the subject, but rather with

the determination not to publish, as I

thought that I should thus only add to

the prejudices against my views. It

seemed to me sufficient to indicate, in the

first edition of my
'

Origin of Species,'
that by this work "

light would be thrown
on the origin of man and his history ;

"

and this implies that man must be included

with other organic beings in any general
conclusion respecting his manner of ap-

pearance on this earth. Now the case

wears a wholly different aspect. When
a naturalist like Carl Vogt ventures to say
in his address as President of the National
Institution of Geneva (1869),

"
personne,

en Europe au moins, n'ose plus soutenir

la creation independante et de toutes

pieces, des especes," it is manifest that at

least a large number of naturalists must
admit that species are the modified de-
scendants of other species ; and this es-

pecially holds good with the younger and

rising naturalists. The greater number
accept the agency of natural selection ;

though some urge, whether with justice
the future must decide, that I have greatly
overrated its importance. Of the older

and honored chiefs in natural science,

many unfortunately are still opposed to

evolution in every form.

3, In consequence of the views now

adopted by most naturalists, and which
will ultimately, as in every other case, be
followed by others who are not scientific,
I have been led to put together my notes,
so as to see how far the general conclu-
sions arrived at in my former works were
applicable to man. This seemed all the
more desirable, as I had never deliber-

ately applied these views to a species
taken singly. When we confine our at-

tention to any one form, we are deprived
of the weighty arguments derived from
the nature of the affinities which connect

together whole groups of organisms
their geographical distribution in past and
present times, and the geological succes-
sion. The homological structure, embry-
ological development, and rudimentary or-

gans of a species remain to be considered,
whether it be man or any other animal,
to which our attention may be directed ;

but these great classes of facts afford, as
it appears to me, ample and conclusive

evidence in favor of the principle of

gradual evolution. The strong support
derived from the other arguments should,

however, always be kept before the

mind.

3. The sole object of this work is to

consider, firstly, whether man, like every
other species, is descended from some
pre-existing form ; secondly, the manner
of his development ; and thirdly, the

value of the differences between the so-

called races of man. As I shall confine

myself to these points, it will not be nec-

essary to describe in detail the differences

between the several races an enormous

subject which has been fully discussed in
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many valuable works. The high antiquity
of man has recently been demonstrated

by the labors of a host of eminent men,

beginning with M. Boucher de Perthes ;

and this is the indispensable basis for

understanding his origin. I shall, there-

fore, take this conclusion for granted, and

may refer my readers to the admirable
treatises of Sir Charles Lyell, Sir John
Lubbock, and others. Nor shall I have
occasion to do more than to allude to the

amount of difference between man and
the anthropomorphous apes ; for Prof.

Huxley, in the opinion of most competent
judges, has conclusively shown that in

every visible character man differs less

from the higher apes, than these do from
the lower members of the same order of

Primates.

4. This work contains hardly any
original facts in regard to man ; but as

the conclusions at which I arrived, after

drawing up a rough draft, appeared to me
interesting, I thought that they might in-

terest others. It has often and confidently
been asserted, that man's origin can never

be known : but ignorance more frequently

begets confidence than does knowledge :

it is those who know little and not those

who know much, who so positively assert

that this or that problem will never be
solved by science. The conclusion that

man is the co-descendant with other spe-
cies of some ancient, lower, and extinct

form, is not in any degree new. Lamarck

long ago came to this conclusion, which
has lately been maintained by several

eminent naturalists and philosophers ; for

instance, by Wallace, Huxley, Lyell, Vogt,
Lubbock, Biichner, Rolle, etc.,

1 and es-

pecially by Hackel. This last naturalist,

besides his great work ' Generelle Mor-

1 As the works of the first-named authors are so

well known, I need not give the titles ;
but as

those of the latter are less well known in England,
I will give them :

' Sechs Vorlesungen liber die

Darwin'sche Theorie :

'

zweite Auflage, 1868, von
Dr. L. Biichner; translated into French under
the title

' Conferences sur la Theorie Darwinienne,'
1869.

' Der Mensch, im Lichte der Darwin'schen
Lehre,' 1865, von Dr. F. Rolle. I will not attempt
to give references to all the authors who have
taken the same side of the question. Thus G.
Canestrini has published (' Annuario della Soc. d.

Nat.,' Modena, 1867. p. 81) a very curious paper on

rudimentary characters, as bearing on the origin of

man. Another work has (1869) been published by
Dr. Francesco Barrago, bearing in Italian the title

of
''

Man, made in the image of God, was also
made in the image of the ape.

phologie
'

(1866), has recently (1868, with
a second edit, in 1870), published his
' Natiirliche Schdpfungsgeschichte,' in

which he fully discusses the genealogy
of man. If this work had appeared be-
fore my essay had been written, I should

probably never have completed it. Al-
most all the conclusions at which I have
arrived I find confirmed by this naturalist,
whose knowledge on many points is much
fuller than mine. Wherever I have add-
ed any fact or view from Prof. Racket's

writings, I give his authority in the text ;

other statements I leave as they originally
stood in my manuscript, occasionally giv-
ing in the foot-notes references to his

works, as a confirmation of the more
doubtful or interesting points.

5. During many years it has seemed to

me highly probable that sexual selection

has played an important part in differen-

tiating the races of man ; but in my
' Ori-

gin of Species' (first edition, p. 199) I

contented myself by merely alluding to

this belief. When I came to apply this

view to man, I found it indispensable to

treat the whole subject in full detail.2

Consequently the second part of the pres-
ent work, treating of sexual selection,
has extended to an inordinate length,

compared with the first part ; but this

could not be avoided.

6. I had intended adding to the pres-
ent volumes an essay on the expression
of the various emotions by man and lower
animals. My attention was called to this

subject many years ago by Sir Charles
Bell's admirable work. This illustrious

anatomist maintains that man is endowed
with certain muscles solely for the sake
of expressing his emotions. As this view
is obviously opposed to the belief that man
is descended from some other and lower

form, it was necessary for me to consider
it. I likewise wished to ascertain how
far the emotions are expressed in the
same manner by the different races of man.
But owing to the length of the present
work, I have thought it better to reserve

my essay for separate publication.

a Prof. Hackel was the only author who, at the
time when this work first appeared, had discussed
the subject of sexual selection, and had seen its

full importance, since the publication of the ' Ori-

gin
'

; and this he did in a very able manner in his
various works.
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PART I.

THE DESCENT OR ORIGIN OF MAN.

CHAPTER I.

THE EVIDENCE OF THE DESCENT OF
MAN FROM SOME LOWER FORM.

Nature of the evidence bearing on the origin of
man Homologous structures in man and the
lower animals Miscellaneous points of corre-

spondenceDevelopmentRudimentary struct-

ures, muscles, sense-organs, hair, bones, repro-
ductive organs, etc. The bearing of these three

great classes of facts on the origin of man.

7. HE who wishes to decide whether
man is the modified descendant of some

pre-existing form, would probably first

enquire whether man varies, however

slightly, in bodily structure and in mental
faculties ; and if so, whether the varia-

tions are transmitted to his offspring in

accordance with the laws which prevail
with the lower animals. Again, are the

variations the result, as far as our igno-
rance permits us to judge, of the same

general causes, and are they governed by
the same general laws, as in the case of

other organisms ; for instance, by correla-

tion, the inherited effects of use and disuse,

etc. ? Is man subject to similar malcon-

formations, the result of arrested develop-
ment, of reduplication of parts, etc., and
does he display in any of his anomalies
reversion to some former and ancient

type of structure ? It might also natur-

ally be enquired whether man, like so

many other animals, has given rise to

varieties and sub-races, differing but

-slightly from each other, or to races dif-

fering so much that they must be classed

as doubtful species ? How are such
races distributed over the world ; and
how, when crossed, do they react on each
other in the first and succeeding genera-
tions ? And so with many other points.

8. The enquirer would next come to

the important point whether man tends

to increase at so rapid a rate, as to lead

to occasional severe struggles for exist-

ence ; and consequently to beneficial va-

riations, whether in body or mind, be-

ing preserved, and injurious ones elimi-

nated. Do the races or species of men,
whichever term may be applied, encroach
on and replace one another, so that some

finally become extinct ? We shall see

that all these questions, as indeed is ob-

vious in respect to most of them, must be
answered in the affirmative, in the same
manner as with the lower animals. But
the several considerations just referred

to may be conveniently deferred for a

time : and we will first see how far the

bodily structure of man shows traces,
more or less plain, of his descent from
some lower form. In succeeding chapters
the mental powers of man, in compar-
ison with those of the lower animals, will

be considered.

9. The Bodily Structure of Man. It

is notorious that man is constructed on
the same general type or model as other

mammals. All the bones in his skeleton
can be compared with corresponding
bones in a monkey, bat, or seal. So it is

with his muscles, nerves, blood-vessels

and internal viscera. The brain, the
most important of all the organs, follows

the same law, as shown by Huxley and
other anatomists. Bischoff,

1 who is a
hostile witness, admits that every chief

fissure and fold in the brain of man has
its analogy in that of the orang ; but he
adds that at no period of development do
their brains perfectly agree ; nor could

perfect agreement be expected, for other-

wise their mental powers would have
been the same. Vulpian

2 remarks :

" Les differences reelles qui existent entre

1'encephale de l'homme et celui des

singes superieurs, sont bien minimes.
II ne faut pas se faire d 'illusions a

cet dgard. L'homme est bien plus pres
des singes anthropomorphes par les

caracteres arrtomiques de son cerveau

que ceux-ci ne le sont nonseulement
des autres mammiferes, mais meme
de certains quadrumanes, des gue-
nons et des macaques." But it would
be superfluous here to give further

details on the correspondence between
man and the higher mammals in the

1 '

Grosshirnwindungen des Menschen.' 1868,
s. 96. The conclusions of this author, as well as
those of Gratiolet and Aeby. concerning the brain,
will be discussed by Prof. Huxley in the Appen-
dix to Part I. of the present work.

- ' Lee. sur la Phys.' 1866, p. 890, as emoted bf
M. Dally,

' L'Ordre des Primates et le Transfer
in : sme,' 1868, p. 29.
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structure of the brain and all other parts

of the body.
10. It may, however, be worth while

to specify a few points, not directly or

obviously connected with structure, by
which this correspondence or relationship

is well shown.
1 1. Man is liable to receive from the

lower animals, and to communicate to

them, certain diseases, as hydrophobia,

variola, the glanders, syphilis, cholera,

herpes, etc. ;

8 and this fact proves the

close similarity
4 of their tissues and blood,

both in minute structure and composi-
tion, far more plainly than does their

comparison under the best microscope,
or by the aid of the best chemical analy-

sis. Monkeys are liable to many of the

same non-contagious diseases as we are ;

thus Rengger,
5 who carefully observed

for a long time the Cebus Azarce in its

native land, found it liable to catarrh,

with the usual symptoms, and which,

when often recurrent, led to consumption.
These monkeys suffered also from apo-

plexy, inflammation of the bowels, and

cataract in the eye. The younger ones

when shedding their milk-teeth often

died from fever. Medicines produced
the same effect on them as on us. Many
kinds of monkeys have a strong taste for

tea, coffee, and spirituous liquors : they
will also, as I have myself seen, smoke
tobacco with pleasure.

6 Brehm asserts

that the natives of north-eastern Africa

catch the wild baboons by exposing ves-

sels with strong beer, by which they are

made drunk. He has seen some of these

animals, which he kept in confinement,
in this state ; and he gives a laughable
account of their behavior and strange

grimaces. On the following morning
they were very cross and dismal ; they
held their aching heads with both hands,
and wore a most pitiable expression

when beer or wine was offered them,

hey turned away with disgust, but

elished the juice of lemons.7 An
American monkey, an Ateles, after get-

ing drunk on brandy, would never touch

t again, and thus was wiser than many
men. These trifling facts prove how
similar the nerves of taste must be in

monkeys and man, and how similarly

.heir whole nervous system is affected.

12. Man is infested with internal para-
sites, sometimes causing fatal effects ; and
s plagued by external parasites, all of

which belong to the same genera or

'amilies as those infesting other mammals,
and in the case of scabies to the same

pecies.
8 Man is subject, like other

mammals, birds, and even insects,
9 to that

mysterious law, which causes certain

normal processes, such as gestation, as

well as the maturation and duration of

various diseases, to follow lunar periods.
His wounds are repaired by the same

process of healing ; and the stumps left

after the amputation of his limbs, espe-

cially during an early embryonic period,

occasionally possess some power of regen-
eration, as in the lowest animals.10

13. The whole process of that most im-

portant function, the reproduction of the

species, is strikingly the same in all mam-
mals, from the first act of courtship by
the male,11 to the birth and nurturing of

the young. Monkeys are born in almost
as helpless a condition as our own infants ;

and in certain genera the young differ

fully as much in appearance from the

adults, as do our children from their full-

1 Dr. W. Lauder Lindsay has treated this subjec
at soiue length in the ' Journal of Mental Science,
July, 1871 ; and in the '

Edinburgh Veterinary Re-
view,' July, 1858.

4 A Reviewer has criticised (' British Quarterly
Review,' Oct. i, 1871, p. 472) what I have hen
said with much severity and contempt ; but as '.

do not use the term identity, I cannot see that I

am greatly in error. There appears to me a strong
analogy between the same infection or contagion
producing the same result, or one closely similar
in two distinct animals, and the testing of two dis
tinct fluids by the same chemical reagent.

'

Naturgeschichte der SSugethiere von Para
jruay,' 1830, s. 50.

1 The same tastes are common to some animal
much lower in the scale. Mr. A. Nicols inform
me that he

kept in Queensland, in Australia, thre
individuals of the Phascolarctus cinereus ; ant
that, without having been taught in any way
they acquired a strong taste for rum, and fo
smoking tobacco.

> Brehm,
'

Thierleben,' B. i. 1864, s. 75, 86.

On the Ateles, s. 105. For other analogous state-

ments, see s. 25, 107.
8 Dr. W. Lauder Lindsay,

'

Edinburgh Vet. Re-
view,' July, 1858, p. 13.

With respect to insects see Dr. Laycock,
" On

a General Law of Vital Periodicity,"
' British As-

sociation,' 1842. Dr. Macculloch,
'

Silliman's North
American Journal of Science,' vol. xvii. p. 305, has
seen a dog suffering from tertian ague. Hereafter
I shall return to this subject.

10 I have given the evidence on his head in my
'Variation of Animals and Plants under Domestica-
tion,' vol. ii. p. 15, and more could be added.

11 Mares e diversis generibus Quadrumanqrum
sine dubio dignoscunt feminas humanas a maribus.
Primum, credo, odoratu, postea aspectu.

Mr. You-
att. quidiuin Hortis Zoologicis (Bestiariis medicus
animalium erat, vir in rebus observandis cautus et

sagax, hoc mihi certissime probavit, et curatores

ejusdem loci et alii e ministris confirmaverunt.
Sir Andrew Smith et Brehm notabant idem in

Cynocephalo. Illustnssimus Cuvier etiam narrat
multa de hac re, qua ut opinor, nihil turpius po-
test indicari inter omnia hominibus et Quadru-
manis communia. Narrat enim Cynocephalum
quendam in furorem incidere aspectu femmarum
aliquarum. sed nequaquam accendi tanto furore ab
omnibus. Semper eligebat juniores, et dignoscebat
in turbi, et advocabat voce gestuque.
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grown parents.
12 It has been urged by

some writers, as an important distinction,
that with man the young arrive at ma-

turity at a much later age than with any
other animal : but if we look to the races

of mankind which inhabit tropical coun-
tries the difference is not great, for the

oranof is believed not to be adult till the

age of from ten to fifteen years.
13 Man

differs from woman in size, bodily

strength, hairiness, etc., as well as in

mind, in the same manner as do the two
sexes of many mammals. So that the

correspondence in general structure, in

the minute structure of the tissues, in

chemical composition and in constitution

between man and the higher animals,

especially the anthropomorphous apes, is

extremely close.

14. Embryonic Development. Man is

developed from an ovule, about the I25th
of an inch in diameter, which differs in no

respect from the ovules of other animals.

The embryo itself at a very early period
can hardly be distinguished from that of

other members of the vertebrate kingdom.
At this period the arteries run in arch-

like branches, as if to carry the blood to

branchiae which are not present in the

higher vertebrata, though the slits on the

sides of the neck still remain (/, g, fig. i),

marking their former position. At a
somewhat later period, when the extremi-

ties are developed,
" the feet of lizards

and mammals," as the illustrious Von
Baer remarks,

" the wings and feet of

birds no less than the hands and feet of

man, all arise from the same funda-

mental form." It is, says Prof. Huxley,
1*

"
quite in the later stages of development

that the young human being presents
marked differences from the young ape,
while the latter departs as much from the

dog in its developments, as the man does.

Startling as this last assertion may ap-

pear to be, it is demonstrably true."

15. As some of my readers may never

have seen.a drawing of an embryo, I have

given one of man and another of a dog,
at about the same early stage of develop-
ment, carefully copied from two works of

undoubted accuracy.
15

13 This remark is made with respect to Cynoceph-
alus and the anthropomorphous apes by Geoffroy
Saint-Hilaire and F. Cuvier, 'Hist. Nat. des

Mammiferes,' torn. i. 1824.
13 Huxley,

' Man's Place in Nature,' HUMB. LI-

BRARY, Xo. 4, p. 206.
14 ' Man's Place in Nature,' HUMBOLDT-LIB., No. 4,

P. 217.
18 The human embryo (upper fig.) is from Ecker,

' Icones Phys.,' 1851-1859, tab. xxx. fig. 2. This

embryo was ten lines in length, so that the drawing
is much magnified. The embryo of the dog is from

1 6. After the foregoing statements
made by such high authorities, it would
be superfluous on my part to give a
number of borrowed details, showing that

the embryo of man closely resembles that

of other mammals. It may, however, be
added, that the human embryo likewise
resembles certain low forms when adult
in various points of structure. For in-

stance, the heart at first exists as a simple
pulsating vessel ; the excreta are voided

through a cloacal passage ; and the os

coccyx projects like a true tail,
" extend-

ing considerably beyond the rudimentary
legs."

16 In the embryos of all air-

breathing vertebrates, certain glands,
called the corpora Wolffiana, correspond
with and act like the kidneys of mature
fishes.17 Even at a later embryonic
period, some striking resemblances be-
tween man and the lower animals may be
observed. Bischoff says that the convolu-
tions of the brain in a human foetus at the

end of the seventh month reach about the

same stage of development as in a baboon
when adult.18 The great toe, as Prof.

Owen remarks,19 " which forms the ful-

crum when standing or walking, is per-

haps the most characteristic peculiarity
in the human structure ;

"
but in an em-

bryo, about an inch in length, Prof.

Wyman -2 found " that the great toe was
shorter than the others ; and, instead of

of being parallel to them, projected at an

angle from the side of the foot, thus

corresponding with the permanent condi-

tion of this part in the quadrumana." I

will conclude with a quotation from Hux-

ley.
21 who after asking, does man originate

in a different way from a dog, bird, frog
or fish ? says,

" the reply is not doubtful

for a moment ; without question, the

mode of origin and the early stages of

the development of man, are identical

with those of the animals immediately
below him in the scale : without a doubt

Bischoff,
'

Entwicklungsgeschichte des Hunde-
Eies,' 1845. tab. xi. fig. 42 B. This drawing is five

times magnified, the embryo being twenty-five days
old. The internal viscera have been omitted, and
the uterine appendages in both drawings removed.
I was directed to these figures by Prof. Huxley,
from whose work,

' Man's Place in Nature,' the idea

of giving them was taken. Ha'ckel has also given
analogous drawings in his

'

Schopfungsgesch-
ichte/

16 Prof. Wyman in
' Proc. of American Acad. of

Sciences,' vol. iv. 1860, p. 17.
> T Owen,

'

Anatomy of Vertebrates, vol. i. p.

" ' Die Grosshirnwindungen des Menschen,' 1868,

s. 95.
19 '

Anatomy of Vertebrates,' vol. ii. p. 555.
o'Proc. Soc. Nat. Hist.' Boston, 1863, vol. ix. p.

i8_s.
' Man's Place in Nature,' p. 317-
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Pig. i. Upper figure human embryo, from Ecker. Lower figure that of a dog. from Bischoft

ft. Fore-brain, cerebral hemisphere, &c.
h. Mid-brain, corpora quadrigemina.
<-. Hind-brain, cerebellum, medulla oblongata.
d. Eye.
r. Ear.

f. First visceral arch.

g. Second visceral arch.
H. Vertebral columns and muscles, process ol

development.

L. Tail, or os coccyx.
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in these respects, he is far nearer to apes
than the apes are to the dog."

17. Rudiments. This subject, though
not intrinsically more important than the

two last, will for several reasons be

treated here more fully.
22 Not one of

the higher animals can be named which
does not bear some part in a rudimentary
condition ; and man forms no exception
to the rule. Rudimentary organs must
be distinguished from those that are na-

scent ; though in some cases the distinc-

tion is not easy. The former are either

absolutely useless, such as the mammas
of male quadrupeds, or the incisor teeth

of ruminants which never cut through
the gums ; or they are of such slight ser-

vice to their present possessors, that we
can hardly suppose that they were devel-

oped under the conditions which now
exist. Organs in this latter state are not

strictly rudimentary, but they are tending
in this direction. Nascent organs, on the

other hand, though not fully developed,
are of high service to their possessors,
and are capable of further development.
Rudimentary organs are eminently vari-

able ; and this is partly intelligible, as

they are useless, or nearly useless, and

consequently are no longer subjected to

natural selection. They often become

wholly suppressed. When this occurs,

they are nevertheless liable to occasional

re-appearance through reversion a cir-

cumstance well worthy of attention.

1 8. The chief agents in causing organs
to become rudimentary seem to have
been disuse at that period of life when
the organ is chiefly used (and this is gen-

erally during maturity), and also inherit-

ance at a corresponding period of life.

The term " disuse
"

does not relate

merely to the lessened action of muscles,
but includes a diminished flow of blood

to a part or organ, from being subjected
to fewer alternations of pressure, or from

becoming in any way less habitually act-

ive. Rudiments, however, may occur in

one sex of those parts which are nor-

mally present in the other sex ; and such

rudiments, as we shall hereafter see, have
often originated in a way distinct from
those here referred to. In some cases,

organs have been reduced by means of

44 I had written a rough copy of this chapter be-
fore reading a valuable paper,

"
Caratteri rudimen-

tali in ordine all' origine del uomo "
(' Annuario

della Soc. d. Nat.,' Modena, 1867, p. 81), by G. Ca-
nestrini, to which paper I am considerably indebt-
ed. Hackel has given admirable discussions on
this whole subject, under the title of Dysteleology,
in his

'

Generelle Morphologic
' and '

Schopfungs-
geschichte.'

natural selection, from having become
injurious to the species under changed
habits of life. The process of reduction
is probably often aided through the two

principles of compensation and economy
of growth ; but the later stages of reduc-

tion, after disuse has done all that can

fairly be attributed to it, and when the

saving to be effected by the economy of

growth would be very small,
2* are difficult

to understand. The final and complete
suppression of a part, already useless and
much reduced in size, in which case nei-

ther compensation nor economy can come
into play, is perhaps intelligible by the

aid of the hypothesis of pangenesis. But
as the whole subject of rudimentary or-

gans has been discussed and illustrated

in my former works,24
I need here say no

more on this head.

19. Rudiments of various muscles have
been observed in many parts of the hu-
man body ;

* and not a few muscles,
which are regularly present in some ol

the lower animals can occasionally be de-

tected in man in a greatly reduced con-

dition. Every one must have noticed the

power which many animals, especially
horses, possess of moving or twitching
their skin ; and this is effected by the

panniculus carnosus. Remnants of this

muscle in an efficient state are found in

various parts of our bodies ; for instance,

the muscle on the forehead, by which the

eyebrows are raised. The platysma
myoides, which is well developed on the

neck, belongs to this system. Prof. Tur-

ner, of Edinburgh, has occasionally de-

tected, as he informs me, muscular fasci-

culi in five different situations, namely in

the axillae, near the scapulas, etc., all of

which must be referred to the system of

the panniculus. He has also shown 26

that the musculus sternalis or sternalis

brutorum, which is not an extension of

the rectus abdominalis, but is closely al-

lied to the panniculus, occurred in the

proportion of about three per cent, in up-
ward of 600 bodies : he adds, that this

muscle affords
" an excellent illustration

23 Some good criticisms on this subject have been

fiven
by Messrs. Murie and Mivart, in

' Transact,

oolog. Soc.' 1869, vol. vii. p. 92.
24 ' Variation of Animals and Plants under Do-

mestication,' vol. ii. pp. 317 and 397. See also
' Or-

igin of Species,' HUMBOLDT LIB., No. 50, Par. 753.
25 For instance M. Richard (' Annales des Sci-

ences Nat.' sd series, Zoolog. 1852, torn, xviii.
p. 13)

describes and figures rudiments of what he calls the
" muscle pedieux de la main," which he says is

sometimes " infiniment petit." Another muscle,
called

"
le tibial posteVieur," is generally quite ab-

sent in the hand, but appears from time to time in a

more or less rudimentary condition.
28 Prof. W. Turner,

' Proc. Royal Soc. Edin-

burgh,' 1866-67, p. 65.
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of the statement that occasional and ru-

dimentary structures are especially liable

to variation in arrangement."
20. Some few persons have the power

of contracting the superficial muscles on

their scalps ; and these muscles are in a

variable and partially rudimentary condi-

tion. M. A. de Candolle has communi-

cated to me a curious instance of the

long-continued persistence or inheritance

of this power, as well as of its unusual

development. He knows a family, in

which one member, the present head of

the family, could, when a youth, pitch

several heavy books from his head by the

movement of the scalp
alone ;

and he

won wagers by performing this feat. His

father, uncle, grandfather, and his three

children possess the same power to the

same unusual degree. This family be-

came divided eight generations ago into

two branches ; so that the head of the

above mentioned branch is cousin in the

seventh degree to the head of the other

branch. This distant cousin resides in

another part of France ; and on being
asked whether he possessed the same

faculty, immediately exhibited his power.
This case offers a good illustration how

persistent may be the transmission of an

absolutely useless faculty, probably de-

rived from our remote semi-human pro-

genitors ; since many monkeys have, and

Frequently use the power, of largely mov-

ing their scalps up and down.27

21. The extrinsic muscles which serve

to move the external ear, and the intrinsic

muscles which move the different parts,
are in a rudimentary condition in man,
and they all belong to the system of the

panniculus ; they are also variable in de-

velopment, or at least in function. I

have seen one man who could draw the

whole ear forward ; other men can draw
it upward ; another who could draw it

backward ;

w and from what one of these

persons told me, it is probable that most oi

us, by often touching our ears, and thus

directing our attention toward them,
could recover some power of movement
by repeated trials. The power of erect-

ing and directing the shell of the ears to

the various points of the compass, is no
doubt of the highest service to many ani-

mals, as they thus perceive the direction oi

danger ; but I have never heard, on suffi-

cient evidence, of a man who possessec
this power, the one which might be of use

o him. The whole external shell may be

considered a rudiment, together with the

arious folds and prominences (helix and

anti-helix, tragus and anti-tragus, etc.,)

which in the lower animals strengthen
and support the ear when erect, without

adding much to its weight. Some au-

hors, however, suppose that the cartilage

of the shell serves to transmit vibrations to

he acoustic nerve ; but Mr. Toynbee,-"
after collecting all the known evidence

on this head, concludes that the external

shell is of no distinct use. The ears of the

chimpanzee and orang are curiously like

those of man, and the proper muscles are

ikewise but very slightly developed.
3 -1

I

am also assured by the keepers in the

Zoological Gardens that these animals

never move or erect their ears ; so that

they are in equally rudimentary condition

with those of man, as far as function is

concerned. Why these animals, as well

as the progenitors of man, should have

.ost the power of erecting their ears, we
cannot say. It may be, though I am not

satisfied with this view, that owing to

their arboreal habits and great strength

they were but little exposed to danger,
and so during a lengthened period moved
their ears but little, and thus gradu-
ally lost the power of moving them.

This would be a parallel case with that

of those large and heavy birds, which,
from inhabiting oceanic islands, have not

been exposed to the attacks of beasts of

prey, and have consequently lost the

power of using their wings for flight.

The inability to move the ears in man and
several apes is, however, partly compen-
sated by the freedom with which they can
move the head in a horizontal plane, so as

to catch sounds from all directions. It has

been asserted that the ear of man alone

possesses a lobule ; but " a rudiment of

it is found in the gorilla ;

" m and, as I

hear from Prof. Preyer, it is not rarely
absent in the negro.

22. The celebrated sculptor, Mr. Wool-
ner, informs me of one little peculiarity
in the external ear, which he has often

observed both in men and women, and of

which he perceived the full significance.
His attention was first called to the sub-

ject while at work on his figure of Puck,

*T See my
'

Expression of the Emotions in Man
and Animals,' 1872, p. 144.

* Canestrmi quotes Hytl. (' Annuario della Soc
dei Naturalist!,' Modena, 1867, p. 97) to the same
fleet.

29 'The Diseases of the Ear,' by J. Toynbee,
F R. S., 1860, p. 12. A distinguished physiologist.
Prof. Preyer, informs me that he had lately been
experimenting on the function ot the shell of the
ear, and has come to nearly the same conclusion as
that given here.

* Prof. A. Macalister,
' Annals and Mag. of Nat.

History,' vol. vii., 1871, p. 342.
* J Mr. St. George Mivart,

'

Elementary Anat-
omy,' 1873, p. 396.
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to which he had given pointed ears. He
was thus led to examine the ears of vari-

ous monkeys, and subsequently more

carefully those of man. The peculiarity
consists in a little blunt point, projecting
from the inwardly folded margin, or helix.

When present, it is developed at birth,

and, according to Prof. Ludwig Meyer,
more frequently in man than in woman.
Mr. Woolner made an exact model of one
such case, and sent me the accompany-
ing drawing. (Fig. 2.) These points not

Fig. 2. Human Ear, modeled and drawn by Mr.
Woolner.

a. The projecting point.

only project inward toward the center

of the ear, but often a little outward from
its plane, so as to be visible when the

head is viewed from directly in front or

behind. They are variable in size, and
somewhat in position, standing either a
little higher or lower ; and they some-
times occur on one ear and not on the

other. They are not confined to man-
kind, for I observed a case in one of the

spider-monkeys (Ateles beelzebutli) in our

Zoological Gardens ; and Dr. E. Ray
Lankester informs me of another case in

a chimpanzee in the gardens at Hamburg.
The helix obviously consists of the ex-

treme margin of the ear folded inward ;

and this folding appears to be in some
manner connected with the whole ex-

ternal ear being permanently pressed
backward. In many monkeys, which do
not stand high in the order, as baboons
and some species of macacus,82 the upper
portion of the ear is slightly pointed, and
the margin is not at all folded imvard,
but if the margin were to be thus folded, a

slight point would necessarily project in-

ward toward the center, and probably a

32 See also some remarks, and the drawings of the
ears of the Lemuroidea, in Messrs. Murie and Mi-
vart's excellent paper in 'Transact. Zoolog. Soc.'
vol. vii. 1869, pp. 6 and 90.

little outward from the plane of the ear ;

and this I believe to be their origin in

many cases. On the other hand, Prof.
L. Meyer, in an able paper recently pub-
lished,

88 maintains that the whole case is

one of mere variability ; and that the pro-
jections are not real ones, but are due to

the internal cartilage on each side of the

points not having been fully developed.
I am quite ready to admit that this is the

correct explanation in many instances, as
in those figured by Prof. Meyer, in which
there are several minute points, or the

whole margin is sinuous. I have myself
seen, through the kindness of Dr. L. Down,
the ear of a microcephalous idiot, on
which there is a projection on the outside
of the helix, and not on the inward folded

edge, so that this point can have no rela-

tion to a former apex of the ear. Never-
theless in some cases, my original view,
that the points are vestiges of the tips of

formerly erect and pointed ears, still

seems to me probable. I think so from
the frequency of their occurrence, and
from the general correspondence in posi-
tion with that of the tip of a pointed ear.

In one case, of which a photograph has
been sent me, the projection is so large,
that supposing, in accordance with Prof.

Meyer's view, the ear to be made perfect

by the equal development of the cartilage

throughout the whole extent of the margin,
it would have covered fully one-third of

the whole ear. Two cases have been
communicated to me, one in North Amer-
ica, and the other in England, in which
the upper margin is not at all folded in-

ward, but is pointed, so that it closely
resembles the pointed ear of an ordinary

quadruped in outline. In one of these

cases, which was that of a young child,

the father compared the ear with the

drawing which I have given
* of the ear

of a monkey, the Cynopithecus niger,
and says that their outlines are closely
similar. If, in these two cases, the margin
had been folded inward in the normal

manner, an inward projection must have
been formed. I may add that in two
other cases the outline still remains some-
what pointed, although the margin of the

upper part of the ear is normally folded

inward in one of them, however, very

narrowly. The following wood-cut (No.
3) is an accurate copy of a photograph of

the fcetus of an orang (kindly sent me by
Dr. Nitsche), in which it maybe seen how
different the pointed outline of the ear

83 Ueber das Darwin'sche Spitzohr, Archiv fttf

Path. Anat. und Phys. 1871, p. 485.
* ' The Expression of the Emotions,' p. 136.
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is at this period from its tdult condition,

when it bears a close general resemblance

to that of man. It is evident that the

folding over of the tip of such an ear, un-

less it changed greatly during its further

development, would give rise to a point

projecting inward. On the whole, it still

seems to me probable that the points in

question are in some cases, both in man
and apes, vestiges of a former condition.

Fig. 3. Foetus of an Orang. Exact copy of a

photograph, showing the form of the ear at this

early age.

23. The nictitating membrane, or third

eyelid, with its accessory muscles and other

structures is especially well developed in

birds, and is of much functional import-
ance to them, as it can be rapidly drawn
across the whole eye-ball. It is found in

some reptiles and amphibians, and in cer-

tain fishes, as in sharks. It is fairly well

developed in the two lower divisions of

the mammalian series, namely, in the mo-
notremata and marsupials, and in some
few of the higher mammals, as in the

walrus. But in man, the quadrumana,
and most other mammals, it exists, as is

admitted by all anatomists, as a mere ru-

diment, called the semilunar fold.86

24. The sense of smell is of the highest

importance to the greater number of mam-
mals to some, as the ruminants, in warn-

ing them of danger , to others, as the

carnivora, in finding their prey ; to others,

again, as the wild boar, for both purposes
combined. But the sense of smell is of

MUller's
' Elements of Physiology,' Eng. trans-

lat., 1842. vol. ii. p. 1117. Owen,
'

Anatomy of Ver-
tebrates, vol. iii. p. 260; ibid, on the Walrus,

' Proc.

Zoolog. Soc.' November 8, 1854. See also R.
Knox,

' Great Artists and Anatomists,' p. 106.

This rudiment apparently is somewhat larger in

Negroes and Australians than in Europeans, see
Carl Vogt,

' Lectures on Man,' Eng. translat. p.

extremely slight service, if any, even to

the dark colored races of men, in whom it

is much more highly developed than in

the white and civilized races. 86 Neverthe-

less it does not warn them of danger, nor

guide them to their food ; nor does it pre-

vent the Esquimaux from sleeping in the

most fetid atmosphere, nor many savages
from eating half-putrid meat. In Euro-

peans the power differs greatly in differ-

ent individuals, as I am assured by an em-

inent naturalist who possesses this sense

highly developed, and who has attended

to the subject. Those who believe in the

principle of gradual evolution, will not

readily admit that the sense of smell in its

present state was originally acquired by
man, as he now exists. He inherits the

power in an enfeebled and so far rudi-

mentary condition, from some early pro-

genitor, to whom it was highly servicea-

ble, and by whom it was continually used.

In those animals which have this sense

highly developed, such as dogs and horses,

the recollection of persons and of places
is strongly associated with their odor ;

and
we can thus perhaps understand how it is,

as Dr. Maudsley has truly remarked,
87 that

the sense of smell in man "is singularly
effective in recalling vividly the ideas and

images of forgotten scenes and places."

25. Man differs conspicuously from all

the other Primates in being almost naked.

But a few short straggling hairs are found
over the greater part of the body in the

man, and fine down on that of the woman.
The different races differ much in hairi-

ness ; and in the individuals of the same
race the hairs are highly variable, not

only in abundance, but likewise in posi-
tion : thus in some Europeans the shoul-

ders are quite naked, while in others they
bear thick tufts of hair.88 There can be
little doubt that the hairs thus scattered

over the body are the rudiments of the

uniform hairy coat of the lower animals.

38 The account given by Humboldt of the power
of smell possessed by the natives of South America
is well known, and has been confirmed by others.
M. Houzeau (' Etudes sur les Facultes Mentales,'
etc., torn. i. 1872, p. 91) asserts that he repeatedly
made experiments, and proved that Negroes and
Indians could recognize persons in the dark by
their odor. Dr. W. Ogle has made some curious ob-
servations on the connection between the power of
smell and the coloring matter of the mucous mem-
brane of the olfactory region, as well as of the skin
of the body. I have, therefore, spoken in the text
of the dark-colored races having a finer sense of
smell than the white races. See his paper,

' Med-
ico-Chirurgical Transactions,' London, vol. Hii.

1870, p. 276.
7 ' The Physiology and Pathology of Mind,' 2d

edit. 1868, p. 134.
88 Eschncht, Ueber die Richtung der Haare am

mensohlichen Korper,
' MUller's Archiv fur Anat.

und Phys.' 1837, s. 47. I shall often have to refer
to this very curious paper.
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This view is rendered all the more proba-
ble, as it is known that fine, short, and

pale-colored hairs on the limbs and other

parts of the body, occasionally develop
into

"
thick-set, long, and rather coarse

dark hairs," when abnormally nourished

near old-standing inflamed surfaces.39

26. I am informed by Sir James Paget
that often several members of a family
have a few hairs in their eyebrows much

longer than the others ; so that even this

slight peculiarity seems to be inherited.

These hairs, too, seem to have their rep-
resentatives ; for in the chimpanzee, and
in certain species of Macacus, there are

scattered hairs of considerable length

rising from the naked skin above the

eyes, and corresponding to our eye-
brows ; similar long hairs project from
the hairy covering of the superciliary

ridges in some baboons.

27. The fine wool-like hair, or so-called

lanugo, with which the human foetus

during the sixth month is thickly covered,
offers a more curious case. It is first

developed, during the fifth month, on
the eyebrows and face, and especially
round the mouth, where it is much long-
er than that on the head. A mustache
of this kind was observed by Eschricht 40

on a female foetus ; but this is not so sur-

prising a circumstance as it may at first

appear, for the two sexes generally re-

semble each other in all external charac-
ters during an early period of growth.
The direction and arrangement of the

hairs on all parts of the foetal body are

ihe same as in the adult, but are subject
to much variability. The whole surface,

including even the forehead and ears, is

thus thickly clothed ; but it is a significant
fact that the palms of the hands and the

soles of the feet are quite naked, like the
inferior surfaces of all four extremities in

most of the lower animals. As this can

hardly be an accidental coincidence, the

woolly covering of the foetus probably
represents the first permanent coat of

hair in those mammals which are born

hairy. Three or four cases have been
recorded of persons born with their whole
bodies and faces thickly covered with fine

long hairs ; and this strange condition is

strongly inherited, and is correlated with
an abnormal condition of the teeth. 41

Prof. Alex Brandt informs me that he
has compared the hair from the face of a

*
Paget,

' Lectures on Surgical Pathology,' 1853,
vol. i. p. 71.

40 Eschricht, ibid. s. 40, 47.
41 See my ' Variation of Animals and Plants un-

'

r Domestication,' vol. ii. p. 327. Prof. Alex.
Prandt has recently sent me an additional case of

man thus characterized, aged thirty-five,
with the lanugo of a foetus, and finds it

quite similar in texture ; therefore, as he
remarks, the case may be attributed to

an arrest of development in the hair, to-

gether with its continued growth. Many
delicate children, as I have been assured

by a surgeon to a hospital for children,
have their backs covered by rather long
silky hairs ; and such cases probably come
under the same head.

28. It appears as if the posterior molar
or wisdom-teeth were tending to become
rudimentary in the more civilized races
of man. These teeth are rather smaller
than the other molars, as is likewise the

case with the corresponding teeth in the

chimpanzee and orang ; and they have

only two separate fangs. They do not
cut through the gums till about the seven-
teenth year, and I have been assured that

they are much more liable to decay, and
are earlier lost than the other teeth ; but
this is denied by some eminent dentists.

They are also much more liable to vary,
both in structure and in the period of

their development, than the other teeth.'

In the Melanian races, on the other hand,
the wisdom-teeth are usually furnished

with three separate fangs, and are gener-

ally sound ; they also differ from the

other molars in size, less than in the Cau-
casian races. 43 Prof. Schaaffhausen ac-

counts for this difference between the

races by
" the posterior dental portion of

the jaw being always shortened
"

in

those that are civilized,
44 and this short-

ening may, I presume, be attributed to

civilized men habitually feeding on soft,

cooked food, and thus using their jaws
less. I am informed by Mr. Brace that

it is becoming quite a common practice
in the United States to remove some of

the molar teeth of children, as the jaw
does not grow large enough for the per-
fect development of the normal number. 45

29. With respect to the alimentary
canal, I have met with an account of only
a single rudiment, namely the vermiform

a father and son, born in Russia, with these peculi-
arities. I have received drawings of both from
Paris.

4J Dr. Webb, 'Teeth in Man and the Anthropoid
Apes,' as quoted by Dr. C. Carter Blake in

' An-
thropological Review,' July, 1867, p. 299.

43 Owen,
'

Anatomy of Vertebrates,' vol iii. pp.
320, 321, and 325.

44 ' On the Primitive Form of the Skull,' Eng.
translat. in

'

Anthropological Review,' Oct., 1868,

p. 426.
46 Prof. Mantegazza writes to me from Florence,

that he has lately been studying the last molar
teeth in the different races of man, and has come
to the same conclusion as that given in my tex^
viz., that in the higher or civilized races they are
on the road toward atrophy or elimination.
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appendage of the caecum. The caecum is

a branch or diverticulum of the intestine,

ending in a cul-de-sac, and is extremely

long in many of the lower vegetable-feed-

ing mammals. In the marsupial koala it

is actually more than thrice as long as the

whole body.
46 It is sometimes produced

into a long gradually-tapering point, and

is sometimes constricted in parts. It ap-

pears as if, in consequence of changed diet

or habits, the caecum had become much
shortened in various animals, the vermi-

form appendage being left as a rudiment

of the shortened part. That this append-

age is a rudiment, we may infer from its

small size, and from the evidence which

Prof. Canestrini*7 has collected of its

variability in man. It is occasionally

quite absent, or again is largely developed.
The passage is sometimes completely
closed for half or two-thirds of its length,
with the terminal part consisting of a

flattened solid expansion. In the orang
this appendage is long and convoluted :

in man it arises from the end of the short

caecum, and is commonly from four to

five inches in length, being only about
the third of an inch in diameter. Not

only is it useless, but it is sometimes the

cause of death, of which fact I have

lately heard two instances : this is due to

small hard bodies, such as seeds, enter-

ing the passage, causing inflammation. 48

In some of the lower Quadrumana, in

the Lemuridae and Carnivora, as well as

in many marsupials, there is a passage
near the lower end of the humerus, called

the supra-condyloid foramen, through
which the great nerve of the fore limb
and often the great artery pass. Now in

the humerus of man, there is generally a
trace of this passage, which is sometimes

fairly well developed, being formed by a

depending hook-like process of bone, com-
pleted by a band of ligament. Dr. Stru-

thers,49 who has closely attended to the

subject, has now shown that this pecul-
iarity is sometimes inherited, as it has
occurred in a father, and in no less than
four out of his seven children. When
present, the great nerve invariably passes

48 Owen, 'Anatomy of Vertebrates,' vol. iii. pp.
416. 434, 441." Annuario della Soc. d. Nat.' Modena, 1867,
p, 94.

48 M. C. Martins (" De 1'Unit^ Organique," in
'Revue des Deux Mondes,' June 15, 1862, p. 16)
and HSckel (' Generelle Morphologic,' B. ii. s!

278), have both remarked on the singular fact of
this rudiment sometimes causing death.

49 With respect to inheritance, see Dr. Struthers
in the '

Lancet,' Feb. 15, 1873, and another impor-
tant paper, ibid., Jan. 24, 1863, p. 83. Dr. Knox,M I am informed, was the first anatomist who
drew attention to tbii peculiar ttructure in man

;

through it ; and this clearly indicates

that it is the homologue and rudiment of

the supra-condyloid foramen of the

lower animals. Prof. Turner estimates,

as he informs me, that it occurs in

about one per cent, of recent skeletons.

But if the occasional development of

this structure in man is, as seems proba-
ble, due to reversion, it is a return to a

very ancient state of things, because in

the higher Quadrumana it is absent.

31. There is another foramen or per-
foration in the humerus, occasionally

present in man, which may be called the

inter-condyloid. This occurs, but not

constantly, in various anthropoid and
other apes,

50 and likewise in many of the

lower animals. It is remarkable that

this perforation seems to have been pres-
ent in man much more frequently during
ancient times than recently. Mr. Busk 51

has collected the following evidence on
this head : Prof. Broca " noticed the per-
foration in fou. and a half per cent, of

the arm-bones collected in the ' Cimetiere
du Sud,' at Paris ; and in the Grotto of

Orrony, the contents of which are re-

ferred to the Bronze period, as many as

eight humeri out of thirty-two were per-
forated ; but this extraordinary propor-
tion, he thinks, might be due to the cav-

ern having been a sort of '

family vault.'

Again, M. Dupont found thirty per cent,

of perforated bones in the caves of the

Valley of the Lesse, belonging to the

Reindeer period ; while M. Leguay, in a
sort of dolmen at Argenteuil, observed

twenty-five per cent, to be perforated ;

and M. Pruner-Bey found twenty-six per
cent, in the same condition in bones from
Vaureal. Nor should it be left unno-
ticed that M. Pruner-Bey states that this

condition is common in Guanche skele-

tons." It is an interesting fact that an-
cient races, in this and several other cases,

more frequently present structures which
resemble those of the lower animals than
do the modern. One chief cause seems
to be that the ancient races stand some-
what nearer in the long line of descent to

their remote animal-like progenitors.

see his
' Great Artists and Anatomists,' p. 63. See

also an important memoir on this process by Dr.

Gruber, in the
'
Bulletin de 1'Acad. Imp. de St.

P^tersbourg,
1
torn. xii. 1867, p. 448.

60 Mr. St. George Mivart, 'Transact. Phil. Soc.'

1867, p. 310.
41 "On the Caves of Gibraltar." 'Transact. In-

ternal. Congress of Prehist. Arch.' Third Session,

1869, p. 159. Prof. Wyman has lately thown
(Fourth Annual Report, Peabody Museum, 1871, p.
20), that this perforation is present in thirty-one
per cent, of some human remains from ancient
mounds in the Western United States, and in

Florida, It frequently occun in the negro.
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32. In man, the os coccyx, together
with certain other vertebras hereafter to

be described, though functionless as a

tail, plainly represent this part in other

vertebrate animals. At an early embry-
onic period it is free, and projects beyond
the lower extremities ; as may be seen in

the drawing (Fig. i) of a human embryo.
Even after birth it has been known, in

certain rare and anomalous cases,
62 to

form a small external rudiment of a tail.

The os coccyx is short, usually including

only four vertebras, all anchylosed to-

gether : and these are in a rudimentary
condition, for they consist, with the ex-

ception of the basal one, of the centrum
alone.53 They are furnished with some
small muscles ; one of which, as I am in-

formed by Prof. Turner, has been express-

ly described by Theile as a rudimentary
repetition of the extensor of the tail, a
muscle which is so largely developed in

many mammals.
33. The spinal cord in man extends only

as far downward as the last dorsal or first

lumbar vertebra ; but a thread-like struct-

ure (the filum terminate) runs down the

axis of the sacral part of the spinal canal,

and even along the back of the coccygeal
bones. The upper part of this filament,

as Prof. Turner informs me, is undoubt-

edly homologous with the spinal cord ;

but the lower part apparently consists

merely of the pia mater, or vascular in-

vesting membrane. Even in this case the

os coccyx may be said to possess a vestige
of so important a structure as the spinal
cord, though no longer enclosed within a

bony canal. The following fact, for which
I am also indebted to Prof. Turner, shows
how closely the os coccyx corresponds
with the true tail in the lower animals :

Luschka has recently discovered at the

extremity of the coccygeal bones a very
peculiar convoluted body, which is con-
tinuous with the middle sacral artery;
and this discovery led Krause and Meyer
to examine the tail of a monkey (Macacus),
and of a cat, in both of which they found
a similarly convoluted body, though not
at the extremity.

34. The reproductive system offers va-
rious rudimentary structures ; but these

differ in one important respect from the

52
Quatrefages has lately collected the evidence

on this subject.
' Revue des Cours Scientifiques,'

1867-1868, p. 625. In 1840 Fleischmann exhibited a
human fcetus bearing a free tail, which, as is not
always the case, included vertebral bodies ; and
this tail was critically examined by the many anat-
omists present at the meeting of naturalists at Er-
langen (see Marshall in Niederl2ndischen Archiv
fur Zoologie, December, 1871).

** Owen,
' On the Nature of Limbs,' 1849, p. 114.

foregoing cases. Here we are not con-
cerned with the vestige of a part which
does not belong to the species in an effi-

cient state, but with a part efficient

in the one sex, and represented in the
other by a mere rudiment. Never-
theless, the occurrence of such rudiments
is as difficult to explain, on the belief of

the separate creation of each species, as
in the foregoing cases. Hereafter I shall

have to recur to these rudiments, and
shall show that their presence generally
depends merely on inheritance, that is, on

parts acquired by one sex having been

partially
transmitted to the other. I will

in this place only give some instances of

such rudiments. It is well known that in

the males of all mammals, including man,
rudimentary mammas exist. These in

several instances have become well de-

veloped, and have yielded a copious supply
of milk. Their essential identity in the
two sexes is likewise shown by their oc-
casional sympathetic enlargement in both

during an attack of the measles. The
vesicula prostatica which has been ob-
served in many male mammals, is now
universally acknowledged to be the ho-

mologue of the female uterus, together
with the connected passage. It is impos-
sible to read Leuckart'sable description of

this organ, and his reasoning, without ad-

mitting the justness of his conclusion.

This is especially clear in the case of those
mammals in which the true female uterus

bifurcates, for in the males of these

the vesicula likewise bifurcates.54 Some
other rudimentary structures belonging
to the reproductive system might have
been here adduced.55

35. The bearing of the three great
classes of facts now given is unmistak-
able. But it would be superfluous fully
to recapitulate the line of argument given
in detail in my '

Origin of Species.' The
homological construction of the whole
frame in the members of the same class

is intelligible, if we admit their descent
from a common progenitor, together with
their subsequent adaptation to diversified

conditions. On any other view, the sim-

ilarity of pattern between the hand of a
man or monkey, the foot of a horse, the

flipper of a seal, the wing of a bat, etc., is

utterly inexplicable.
68 It is no scientific

64 Leuckart, in Todd's '

Cyclop, of Anat.' 1840-52,
vol. iv. p. 1415. In man this organ is only from
three to six lines in length, but, like so many other

rudimentary parts, it is variable in development as
well as in other characters.

66
See, on this subject, Owen,

l

Anatomy of Ver-
tebrates,' vol. iii. pp. 675, 676, 706.

68 Prof. Bianconi, in a recently published work,
illustrated by admirable engravings (' La The'oric
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explanation to assert that they have all

been formed on the same ideal plan.

With respect to development, we can

clearly understand, on the principle of

variations supervening at a rather late

embryonic period, and being inherited at

a corresponding period, how it is that the

embryos of wonderfully different forms

should still retain, more or less perfectly,

the structure of their common progenitor.
No other explanation has ever been given
of the marvellous fact that the embryos
of a man, dog, seal, bat, reptile, etc., can

at first hardly be distinguished from each

other. In order to understand the exist-

ence of rudimentary organs, we have only
to suppose that a former progenitor pos-
sessed the parts in question in a perfect
state, and that under changed habits of

life they became greatly reduced, either

from simple disuse, or through the nat-

ural selection of those individuals which
were least encumbered with a superfluous

part, aided by the other means previously
indicated.

36. Thus we can understand how it has
come to pass that man and all other ver-

tebrate animals have been constructed on
the same general model, why they pass
through the same early stages of devel-

opment, and why they retain certain ru-
diments in common. Consequently we
ought frankly to admit their community
of descent ; to take any other view, is to

admit that our own structure, and that of
all the animals around us, is a mere snare
laid to entrap our judgment. This con-
clusion is greatly strengthened, if we
look to the members of the whole animal
series, and consider the evidence derived
from their affinities or classification, their

Darwinienne et la creation dite independante,'
1874), endeavors to show that homological struct-
ures, in the above and other cases, can be fully
explained on mechanical principles, in accordance
with their uses. No one has shown so well, how
admirably such structures are adapted for their
final purpose ; and this adaptation can, as I believe
be explained through natural selection. In consid-
ering the wing of a bat, he brings forward (p. 218)what appears to me (to use Auguste Comte's words)a mere metaphysical principle, namely, the preser-
vation "

in its integrity of the mammalian nature
of the animal." In only a few cases does he dis-
cuss rudiments, and then only those parts which
are partially rudimentary, such as the little hoofs
I the

pig and ox, which do not touch the groundthese he shows clearly to be of service to the
animal. It is unfortunate that he did not consider
such cases as the minute teeth, which never cut
through the jaw in the ox, or the mamma of male
quadrupeds, or the wings of certain beetles, exist-
ing under the soldered wing-covers, or the vestiges

I tiie pistil and stamens in various flowers and
many other such cases. Although I greatly admireProf. Biancom s work, yet the belief now held bvmost naturalists seems to me left unshaken, that

jmotofffcal
structures are inexplicable on the

principle of mere adaptation.

geographical distribution and geological
succession. It is only our natural prej-

udice, and that arrogance which made
our forefathers declare that they were
descended from derm-gods, which leads

us to demur to this conclusion. But the

time will before long come, when it will

be thought wonderful that naturalists

who were well acquainted with the com-

parative structure and development of

man, and other mamrr.als, should have
believed that each was the work of a sep-
arate act of creation.

CHAPTER II.

ON THE MANNER OF DEVELOPMENT OF
MAN FROM SOME LOWER FORM.

Variability of body and mind in man Inheritance
Causes of variability Laws of variation the same
in man as in the lower animals Direct action of
the conditions of life Effects of the increased use
and disuse of parts Arrested development Re-
versionCorrelated variation Rate of increase
Checks to increase Natural selection Man the

most dominant animal in the world Importance
of his corporeal structure The causes which have
led to his becoming erect Consequent changes
of structure Decrease in size of the canine teeth
Increased size and altered shape of the skull-

Nakedness Absence of a tail Defenseless con-
dition of man.

37. IT is manifest that man is now
subject to much variability. No two in-

dividuals of the same race are quite alike.

We may compare millions of faces, and
each will be distinct. There is an equally
great amount of diversity in the propor-
tions and dimensions of the various parts
of the body ; the length of the legs be-

ing one of the most variable points.
1

Although in some quarters of the world
an elongated skull, and in other quarters
a short skull prevails, yet there is great
diversity of shape even within the limits
of the same race, as with the aborigines
of America and South Australia the lat-

ter a race "
probably as pure and homo-

geneous in blood, customs, and lan-

guage as any in existence
"

and even
with the inhabitants of so confined an
area as the Sandwich Islands.2 An emi-
nent dentist assures me that there is

nearly as much diversity in the teeth as

Investigations in Military and Anthropolog.
Statistics of American Soldiers' by B. A. Gould.
1869, p. 256.

a With respect to the " Cranial forms of the
American aborigines," see Dr. Aitken Meigs in
Proc. Acad. Nat. Sci.' Philadelphia, May, 1868.
On the Australians, see Huxley, in Lyell's

'

Antiq-
uity of Man,' 1861, p. 87. On the Sandwich Is-

landers, Prof. J. Wyman, '

Observations on Crania,
Boston, 1868, p. !8.
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in the features. The chief arteries so fre-

quently run in abnormal courses, that it

has been found useful for surgical pur-

poses to calculate from 1040 corpses how
often each course prevails.

3 The muscles

are eminently variable : thus those of the

foot were found by Prof. Turner 4 not to

be strictly alike in any two out of fifty

bodies ; and in some the deviations were
considerable. He adds, that the power
of performing the appropriate movements
must have been modified in accordance
with the several deviations. Mr. J.

Wood has recorded 5 the occurrence of

295 muscular variations in thirty-six sub-

jects, and in another set of the same
number no less than 558 variations, those

occurring on both sides of the body be-

ing only reckoned as one. In the last

set, not one body out of the thirty-six was
" found totally wanting in departures from
the standard descriptions of the mus-
cular system given in anatomical text

books." A single body presented the

extraordinary number of twenty-five dis-

tinct abnormalities. The same muscle
sometimes varies in many ways : thus
Prof. Macalister describes 6 no less than

twenty distinct variations in the palmaris
accessories.

38. The famous old anatomist, Wolff,
7

insists that the internal viscera are more
variable than the external parts : Nulla

parttcula est quiz non altter et atiter in
aliis se habeat homtnibus. He has even
written a treatise on the choice of typical

examples of the viscera for representation.
A discussion on the beau-ideal of the

liver, lungs, kidneys, etc., as of the human
face divine, sounds strange in our ears.

39. The variability or diversity of the
mental faculties in men of the same race,
not to mention the greater differences be-
tween the men of distinct races, is so no-
torious that not a word need here be said.

So it is with the lower animals. All who
have had charge of menageries admit this

fact, and we see it plainly in our dogs and
other domestic animals.

" Brehm especial-

ly insists that each individual monkey of

those which he kept tame in Africa had
its own peculiar disposition and temper :

he mentions one baboon remarkable for

its high intelligence ; and the keepers in

* '

Anatomy of the Arteries,' by R. Quain. Pref-
ace, vol. i. 1844.

4 'Transact. Royal Soc. Edinburgh,
1

vol. xxiv.
pp. 175, 189.

* 'Proc. Royal Soc.' 1867, p. 544; also 1868, pp.
483, 524. There is a previous paper, 1866, p. 229.

'

Proc. R. Irish Academy,' vol. x. 1868, p. 141.
1 ' Act. Acad. St. Petersburg,' 1778, part ii. p.

217.

the Zoological Gardens pointed out to me
a monkey, belonging to the New World
division, equally remarkable for intelli-

gence. Rengger, also, insists on the di-

versity in the various mental characters o*

the monkeys of the same species which he

kept in Paraguay ; and this diversity, as

he adds, is partly innate, and partly the

result of the manner in which they have
been treated or educated.8

40. I have elsewhere 9 so fully discussed
the subject of Inheritance, that I need here

add hardly anything. A greater number
of facts have been collected with respect
to the transmission of the most trifling, as

well as of the most important characters

in man, than in any of the lower animals ;

though the facts are copious enough with

respect to the latter. So in regard to men-
tal qualities, their transmission is mani-
fest in our dogs, horses, and other domes-
tic animals. Besides special tastes and
habits, general intelligence, courage, bad
and good temper, etc., are certainly trans-

mitted. With man we see similar facts

in almost every family; and we now
know, through the admirable labors of

Mr. Gallon,
10 that genius which implies a

wonderfully complex combination of high
faculties, tends to be inherited ; and, on
the other hand, it is too certain that insan-

ity and deteriorated mental powers like-

wise run in families.

41. With respect to the causes of varia-

bility, we are in all cases very ignorant ,

but we can see that in man as in the low-

er animals, they stand in some relation to

the conditions to which each species has
been exposed during several generations.
Domesticated animals vary more than
those in a state of nature ; and this is ap-

parently due to the diversified and chang-
ing nature of the conditions to which they
have been subjected. In this respect the

different races of man resemble domesti-
cated animals, and so do the individuals

of the same race, when inhabiting a very
wide area, like that of America. We see
the influence of diversified conditions in

the more civilized nations ; for the mem-
bers belonging to different grades of rank,
and following different occupations, pre-
sent a greater range of character than do
the members of barbarous nations. But
the uniformity of savages has often been

exaggerated, and in some cases can hard-

8 Brehm, Thierleben,' B. i. s. 58, 87. Rengger,
'SSugethiere von Paraguay,' s. 57.

* '
Variation of Animals and Plants under Domes-

ticatif n,' vol. ii. chap. xii.
10 '

Hereditary Genius, an Inquiry into its Laws
and Consequences,' 1869.
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ly be said to exist." It is, nevertheless,

an error to speak of man. even if we look

only to the conditions to which he has

been exposed, as " far more domesticat-

ed u than any other animal. Some sav-

age races, such as the Australians, are not

exposed to more diversified conditions

than are many species which have a wide

range. In another and much more impor-
tant respect, man differs widely from any
sti ictly domesticated animal ; for his

breeding has never long been controlled,

either by methodical or unconscious se-

lection. No race or body of men has been

so completely subjugated by other men,
as that certain individuals should be pre-

served, and thus unconsciously selected,

from somehow exceling in utility to their

masters. Nor have certain male and fe-

male individuals been intentionally picked
out and matched, except in the well-

known case of the Prussian grenadiers ;

and in this case man obeyed, as might
have been expected, the law of method-
ical selection , for it is asserted that many
tall men were reared in the villages inhab-

ited by the grenadiers and their tall wives.

In Sparta, also, a form of selection was
followed, for it was enacted that all chil-

dren should be examined shortly after

birth ; the well-formed and vigorous be-

ing preserved, the others left to perish.
18

42. If we consider all the races of man
as forming a single species, his range is

Mr. Bates remarks (' The Naturalist on the Am-
azons,' 1863, vol. ii. p. 159), with respect to the In-
dians of the same South American tribe,

" no two
of them were at all similar in the shape of the head ;

one man had an oval visage with fine features, and
another was quite Mongolian in breadth and promi-
nence of cheek, spread of nostrils, and obliquity of
eyes."

>* Blumenbach,
'
Treatises on Anthropolog.' Eng.

translat., 1865, p. 205.
>* Mitford's '

History of Greece,' vol. i. p. 282. It

appears also from a passage in Xenophon's
' Me-

morabilia,' B. ii. 4 (to which my attention has been
called by the Rev. J. N. Hoare), that it was a well
recognized principle with the Greeks, that men
ought to select the|r wives with a view to the health
and vigor of their children. The Grecian poet,
Theognis, who lived 350 B.C., clearly saw how im-
portant selection, if carefully applied, would be for
the improvement of mankind. He saw, likewise,
that wealth often checks the proper action of sexu-
al selection. He thus writes .

" With kine and horses, Kurnus ! we proceed
By reasonable rules, and choose a breed
For profit and increase, at any priceOf a sound stock, without defect or vice.
But, in the daily matches that we make,"The price is everything for money's sakqMen marry : women are in marriage givenThe churl or ruffian, that in wealth has thrven,
May mavch his offspring with the proudest race :Thus everything is mixrd, noble and base !

If then m outward manner, torm, and mindYou find us a degraded, motley kind,Wonder no more, my friend ! the cause is plainAnd to lament the consequence is vain."
CThc Works of J. Hookham Frere, vol. ii. 1872, p.

enormous ; but some separate races, as

the Americans and Polynesians, have

very wide ranges. It is a well-known
law that widely-ranging species are much
more variable than species with restricted

ranges ; and the variability of man may
with more truth be compared with that

of widely-ranging species, than with that

of domesticated animals.

43. Not only does variability appear to

be induced in man and the lower ani-

mals by the same general causes, but in

both the same parts of the body are af-

fected in a closely analogous manner.
This has been proved in such full detail

by Godron and Quatrefages, that I need
here only refer to their works. 14 Mon-
strosities, which graduate into slight va-

riations, are likewise so similar in man
and the lower animals, that the same
classification and the same terms can be
used for both, as has been shown by Isi-

dore Geoffroy St. Hilaire. 15 In my work
on the variation of domestic animals, I

have attempted to arrange in a rude fash-

ion the laws of variation under the fol-

lowing heads : The direct and definite

action of changed conditions, as exhibited

by all or nearly all the individuals of the

same species, varying in the same man-
ner under the same circumstances. The
effects of the long-continued use or disuse
of parts. The cohesion of homologous
parts. The variability of multiple parts.

Compensation of growth ; but of this law
I have found no good instance in the case
of man. The effects of the mechanical

pressure of one part on another; as of

the pelvis on the cranium of the infant in

the womb. Arrests of development,
leading to the diminution or suppression
of parts. The reappearance of long-lost
characters through reversion. And last-

ly, correlated variation. All these so-

called laws apply equally to man and the
lower animals ; and most of them even
to plants. It would be superfluous here
to discuss all of them ;

16 but several are
so important, that they must be treated
at considerable length.

44. The direct and definite action of
changed conditions. This is a most per-

14 Godron, De 1'Espdce,' 1859, t m - ii- livre 3.

Quatrefages, 'Unite de 1'Espfeoe Humaine,' 1861.
Also Lectures on Anthropology, given in the
'Revue des Cours Scientifiques, 1866-1868.

1& '

Hist. Gt5n. et Part, des Anomalies de 1'Organ-
ization,' in three volumes, torn. i. 1832.

14 I have fully discussed these laws in my ' Vari-
ation of Animals and Plants under Domestication,'
vol. ii. chap. xxii. and xxiii. M. J. P. Durand has
lately (1868) published a valuable essay

' De 1'In-
fluence des Milieux,' etc. He lays much stress, in
the case of plants, on the nature of the soil.



THE DESCENT OF MAN.

plexing subject. It cannot be denied
that changed conditions produce some,
and occasionally a considerable effect, on

organisms of all kinds ; and it seems at

first probable that if sufficient time were
allowed this would be the invariable re-

sult. But I have failed to obtain clear

evidence in favor of this conclusion ; and
valid reasons may be urged on the other

side, at least as far as the innumerable
structures are concerned, which are

adapted for special ends. There can,

however, be no doubt that changed con-

ditions induce an almost indefinite

amount of fluctuating variability, by
which the whole organization is rendered
in some degree plastic.

45. In the United States, above 1,000,-
ooo soldiers, who served in the late war,
were measured, and the States in which

they were born and reared were record-

ed.17 From this astonishing number of

observations it is proved that local influ-

ences of some kind act directly on stat-

ure ; and we further learn that " the State

where the physical growth has in great
measure taken place and the State of

birth, which indicates the ancestry, seem
to exert a marked influence on the stat-

ure." For instance, it is established,
" that residence in the Western States,

during the years of growth, tends to pro-
duce increase of stature." On the other

hand, it is certain that with sailors, their

life delays growth, as shown "by the

great difference between the statures of

soldiers and sailors at the ages of seven-

teen and eighteen years." Mr. B. A.
Gould endeavored to ascertain the nature
of the influences which thus act on stat-

ure ; but he arrived only at negative re-

sults, namely, that they did not relate to

climate, the elevation of the land, soil,

nor even "
in any controlling degree

"
to

the abundance or the need of the com-
forts of life. This latter conclusion is

directly opposed to that arrived at by
Villerme, from the statistics of the height
of the conscripts in different parts of

France. When we compare the differ-

ences in stature between the Polynesian
chiefs and the lower orders within the

same islands, or between the inhabitants
of the fertile volcanic and low barren
coral islands of the same ocean,18 or again

17 '

Investigations in Military and Anthrop. Sta-
tistics,' etc., 1869, by B. A. Gould, pp. 93, 107, 126,

3'. n4-
18 For the Polynesians, see Prichard's 'Physical

Hist, of Mankind,' vol. v.
1847, p. 145, 282- Also

Godron,
' De l'Espce,' torn. u. p. 289. There is

also a remarkable difference in appearance between
the closely-allied Hindoos inhabiting the Upper

between the Fuegians on the eastern and
western shores of their country, where
the means of subsistence are very differ-

ent, it is scarcely possible to avoid the
conclusion that better food and greater
comfort do influence stature. But the

preceding statements show how difficult

it is to arrive at any precise result. Dr.
Beddoe has lately proved that, with the
inhabitants of Britain, residence in towns
and certain occupations have a deterio-

rating influence on height ; and he infers

that the result is to a certain extent in-

herited, as is likewise the case in the

United States. Dr. Beddoe further be-
lieves that wherever a " race attains its

maximum of physical development, it

rises highest in energy and moral vig-
or." 19

46. Whether external conditions pro-
duce any other direct effect on man is

not known. It might have been ex-

pected that differences of climate would
have had a marked influence, inasmuch
as the lungs and kidneys are brought
into activity under a low temperature,
and the liver and skin under a high one.20

It was formerly thought that the color

of the skin and the character of the hair

were determined by light or heat ; and al-

though it can hardly be denied that some
effect is thus produced, almost all ob-
servers now agree that the effect has been

very small, even after exposure during

many ages. But this subject will be
more properly discussed when we treat

of the different races of mankind. With
our domestic animals there are grounds
for believing that cold and damp directly
affect the growth of the hair ; but I have
not met with any evidence on this head
in the case of man.

47. Effects of the increased Use and
Disuse of Parts. It is well known that

use strengthens the muscles in the indi-

vidual, and complete disuse, or the de-

struction of the proper nerve, weakens
them. When the eye is destroyed, the

optic nerve often becomes atrophied.
When an artery is tied, the lateral chan-

nels increase not only in diameter, but in

the thickness and strength of their coats.

When one kidney ceases to act from dis-

ease, the other increases in size, and
does double work. Bones increase not

only in thickness, but in length, from

Ganges and Bengal ; see Elphinstone's
'

History of

India,' vol. i. p. 324.
^'Memoirs Anthropolog. Soc.' vol. Hi. 1867-69,

pp. 561, 565, 567.
Dr. Brakenridge, 'Theory of Diathesis,' 'Med-

ical Times,' June 19 and July 17, 1869.
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carrying a greater weight.
21 Different oc-

cupations, habitually followed, lead to

changed proportions in various parts of

the body. Thus it was ascertained by
the United States Commission 22 that the

legs of the sailors employed in the late

war were longer by 0-217 of an mcn than

those of the soldiers, though the sailors

were on an average shorter men ; while

their arms were shorter by roo, of an inch,

and therefore, out of proportion, shorter

in relation to their lesser height. This

shortness of the arms is apparently due

to their greater use, and is an unexpected
result : but sailors chiefly use their arms

in pulling, and not in supporting weights.
With sailors, the girth of the neck and

the depth of the instep are greater, while

the. circumference of the chest, waist, and

hips is less than in soldiers.

48. Whether the several foregoing mod-
ifications would become hereditary, if the

same habits of life were followed during

many generations, is not known, but it

is probable. Rengger
23 attributes the

thin legs and thick arms of the Pay-

aguas Indians to successive generations

having passed nearly their whole lives in

canoes, with their lower extremities

motionless. Other writers have come to

a similar conclusion in analogous cases.

According to Cranz,24 who lived for a

long time with the Esquimaux,
" the na-

tives believe that ingenuity and dexterity
in seal-catching (their highest art and virt-

ue) is hereditary ; there is really some-

thing in it, for the son of a celebrated

seal-catcher will distinguish himself,

though he lost his father in childhood."
But in this case it is mental aptitude,

quite as much as bodily structure, which

appears to be inherited. It is asserted
that the hands of English laborers are at
birth larger than those of the gentry.

25

From the correlation which exists,

'

at

least in some cases,26 between the de-

velopment of the extremities and of the

jaws, it is possible that in those classes
which do not labor much with their hands
and feet, the jaws would be reduced in

size from this cause. That they are gen-
erally smaller in refined and civilized men

81 I have given authorities for these several state-
ments in my '

Variation of Animals under Domes-
tication,' vol. ii.

pp. 297-300. Dr. Jaeger, "Ueber
das LSngenwachsthum der Knochen,

'

Jenaische
Zeitschnft,' B. v.Heft i.

'

Investigations,
1

etc. By B. A. Gould, 1869, p.
288.

*' SSugethiere von Paraguay, 1830, s. 4.
History of Greenland,' Eng. translat. 1767,

vol. i. p. 230.

| I tSpriunlyt,' by Alex. Walker, 1838, p. 377 .

The Variation of Animals under Domestica-
tion, Vol. 1. p. 173.

than in hard-working men or savages, is

certain. But with savages, as Mr. Her-
bert Spencer

^ has remarked, the greater
use of the jaws in chewing coarse, un-

cooked food, would act in a direct man-
ner on the masticatory muscles, and on
the bones to which they are attached.

In infants, long before birth, the skin on
the soles of the feet is thicker than on any
other part of the body ;

^ and it can hardly
be doubted that this is due to the inherit-

ed effects of pressure during a long series

of generations.

49. It is familiar to every one that

watchmakers and engravers are liable to

be short-sighted, while men living much
out of doors, and especially savages, are

generally long-sighted.
29

Short-sight and

long-sight certainly tend to be inherited.30

The inferiority of Europeans, in compari-
son with savages, in eyesight and in the

other senses, is no doubt the accumu-
lated and transmitted effect of lessened

use during many generations ; for

Rengger
31 states that he has repeatedly

observed Europeans, who had been

brought up and spent their whole lives

with the wild Indians, who nevertheless

did not equal them in the sharpness of

their senses. The same naturalist ob-
serves that the cavities in the skull for

the reception of the several sense-organs
are larger in the American aborigines
than in Europeans ; and this probably in-

dicates a corresponding difference in the

dimensions of the organs themselves.
Blumenbach has also remarked on the

large size of the nasal cavities in the

skulls of the American aborigines, and
connects this fact with their remarkably
acute power of smell. The Mongolians
of the plains of Northern Asia, accord-

ing to Pallas, have wonderfully perfect
senses ; and Prichard believes that the

great breadth of their skulls across the

'
'

Principles of Biology,' vol. i. p. 455
28

Paget,
' Lectures On Surgical Pathology,' vol.

29 It is a singular and unexpected fact that sailors
are inferior to landsmen in their mean distance of
distinct vision. Dr. B. A. Gould ('Sanitary Me-
moirs of the War of the Rebellion,' 1869, p. 530),
has proved this to be the case ; and he accounts
for it by the ordinary range of vision in sailors be-
ing

"
restricted to the length of the vessel and

the height of the masts."
30 ' The Variation of Animals under Domestica-

tion,' vol. i. p. 8.
31 '

SSugethiere von Paraguay,' s. 8, to. I have
had good opportunities for observing the extraor-
dinary power of eyesight in the Fuegians. See
also Lawrence (' Lectures on Physiology,' etc.,
1822, p. 404) on this same subject. M. Giraud-Teu-
lon has recently collected (' Revue des Cours Sci-
entificjues,' 1870, p. 625) a large and valuable body
of evidence proving that the cause of short-sig*M.C est le travail asfidu* de prls"
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zygomas follows from their highly-devel-

oped sense-organs.
82

50. The Quichua Indians inhabit the

lofty plateaux of Peru ; and Alcide d'Or-

bigny states 33
that, from continually

breathing a highly rarefied atmosphere,
they have acquired chests and lungs of

extraordinary dimensions. The cells,

also, of the lungs are larger and more
numerous than in Europeans. These
observations have been doubted ; but

Mr. D. Forbes carefully measured many
Aymaras, an allied race, living at the

height of between 10,000 and 15,000 feet ;

and he informs me 84 that they differ con-

spicuously from the men of all other

races seen by him in the circumference
and length of their bodies. In his table

of measurements, the stature of each
man is taken at 1000, and the other meas-
urements are reduced to this standard.

It is here seen that the extended arms of

the Aymaras are shorter than those of

Europeans, and much shorter than those
of Negroes. The legs are likewise

shorter ; and they present this remark-
able peculiarity, that in every Aymara
measured, the femur is actually shorter

than the tibia. On an average, the length
of the femur to that of the tibia is as 21 1

to 252 ; while in two Europeans, meas-
ured at the same time, the femora to the

tibiae were as 244 to 230 ; and in three

Negroes as 258 to 241. The humerus is

likewise shorter relatively to the forearm.
This shortening of that part of the limb
which is nearest to the body, appears to

be, as suggested to me by Mr. Forbes, a
case of compensation in relation with the

greatly increased length of the trunk.

The Aymaras present some other singu-
lar points of structure, for instance, the

very small projection of the heel.

51. These men are so thoroughly ac-

climatized to their cold and lofty abode,
that when formerly carried down by the

Spaniards to the low eastern plains, and
when now tempted down by high wages
to the gold-washings, they suffer a fright-
ful rate of mortality. Nevertheless Mr.
Forbes found a few pure families which
had survived during two generations : and
he observed that they still inherited their

characteristic peculiarities. But it was
manifest, even without measurement, that

" Prichard,
'

Phys. Hist, of Mankind,' on the

authority of Blumenbach, vol. i. 1851, p. 311 ; for
the statement by Pallas, vol. iv. 1844, p. 407.

33 Quoted by Prichard,
' Researches into the Phys.

Hist, of Mankind,' vol. v. p. 463.
34 Mr. Forbes' valuable paper is now published

in the ' Journal of the Ethnological Soc. of Lon-
don,' new series, vol. ii. 1870, p. iya.

these peculiarities had all decreased ; and
on measurement, their bodies were found
not to be so much elongated as those of the
men on the high plateau ; while their fem-
ora had become somewhat lengthened, as
had their tibiae, although in a less degree.
The actual measurements may be seen by
consulting Mr. Forbes's memoir. From
these observations, there can, I think, be
no doubt that residence during many gen-
erations at a great elevation tends, both

directly and indirectly, to induce inherited

modifications in the proportions of the

body.
35

52. Although man may not have been
much modified during the latter stages of

his existence through the increased or de-
creased use of parts, the facts now given
show that his liability in this respect has
not been lost ; and we positively know
that the same law holds good with the

lower animals. Consequently we may
infer that when at a remote epoch the

progenitors of man were in a transitional

state, and were changing from quadrupeds
into bipeds, natural selection would prob-

ably have been greatly aided by the in-

herited effects of the increased or dimin-
ished use of the different parts of the

body.

53. Arrests of Development. There is

.a difference between arrested develop-
ment and arrested growth, for parts in

the former state continue to grow while
still retaining their early condition. Va-
rious monstrosities come under this head ;

and some, as a cleft-palate, are known to

be occasionally inherited. It will suffice

for. our purpose to refer to the arrested

brain-development of microcephalous idi-

ots, as described in Vogt's memoir.86

Their skulls are smaller, and the convolu-
tions of the brain are less complex than in

normal men. The frontal sinus, or the

projection over the eye-brows, is largely

developed, and the jaws are prognathous
to an "

effrayant
"
degree so that these

idiots somewhat resemble the lower types
of mankind. Their intelligence, and most
of their mental faculties, are extremely
feeble. They cannot acquire the power
of speech, and are wholly incapable of

prolonged attention, but are much given
to imitation. They are strong and re-

markably active, continually gamboling
and jumping about, and making grimaces.

85 Dr. WilckensC Landwitthschaft. Wochenblatt,'
No. 10, 1869) has lately published an interesting Es
say showing how domestic animals, which live ir

mountainous regions, have their frames modified.
* ' M&noire sur les MicrocephaJes-' 1867, pp. 50

135, 169, 171, 184-198.
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They often ascend stairs on all-fours ; and

are curiously fond of climbing up furni-

ture or trees. We are thus reminded of

the delight shown by almost all boys in

climbing trees ; and this again reminds us

how lambs and kids, originally alpine an-

imals, delight to frisk on any hillock, how-

ever small. Idiots also resemble the

lower animals in some other respects;

thus several cases are recorded of their

carefully smelling every mouthful of food

before eating it. One idiot is described as

often using his mouth in aid of his hands,

whilst hunting for lice. They are often

filthy in their habits, and have no sense

of decency ; and several cases have been

Eublished

of their bodies being remarka-

ly hairy.
87

54. Reversion. Many of the cases to

be here given might have been introduced

under the last heading. When a structure

is arrested in its development, but still con-

tinues growing, until it closely resembles

a corresponding structure in some lower

and adult member of the same group, it

may in one sense be considered as a case

of reversion. The lower members in a

group give us some idea how the com-

mon progenitor was probably constructed ;

and it is hardly credible that a complex

part, arrested at an early phase of em-

bryonic development, should go on grow-

ing-so as ultimately to perform its proper
function, unless it had acquired such

power during some earlier state of exist-

ence, when the present exceptional or ar-

rested structure was normal. The sim-

ple brain of a microcephalous idiot, in as

far as it resembles that of an ape, may in

this sense be said to offer a case of rever-

sion.88 There are other cases which come

more strictly under our present head ol

reversion. Certain structures, regularly

occurring in the lower members of the

yroup to which man belongs, occasion-

ally make their appearance in him, though
not found in the normal human embryo ;

or, if normally present in the human em-

Dryo, they become abnormally developed,

although in a manner which is normal in

the lower members of the group. These

remarks will be rendered clearer by the

following illustrations.

55. In various mammals the uterus

graduates from a double organ, with two

distinct orifices and two passages, as in

the marsupials, into a single organ, which

is in no way double, except from having a

slight internal fold, as in the higher apes
and man. The rodents exhibit a perfect

series of gradations between these two

" Prof. Laycock sums up the character of brute-
like idiots by calling them theroid ; 'Journal of
Mental Science,' July 1863. Dr. Scott ('The Deaf
and Dumb,' 21! edit., 1870, p. 10) has often ob-
served the imbecile smelling their food. See, on
this same subject, and on the hairiness of idiots,
Dr. Maudsley,

'

Body and Mind,' 1870, pp. 46-51.
Pinel has also given a striking case of hairiness in
an idiot.

18 In my ' Variation of Animals under Domestica-
tion' (vol. ii. p. 57), I attributed the not very rare
cases of supernumerary mammae in women to re-
version. I was led to this as a probable conclusion,
by the additional mammae being generally placec
symmetrically on the breast

;
and more especially

from one case, in which a single efficient mamma
occurred in the inguinal region of a woman, the
daughter of another woman with supernumerarymammae. But I now find (see, for instance, Prof
Preyer,

' Der Kampf um das Dasein,' 1859, s. 45)
that mamma erratica occur in other situations, as
on the back, in the armpit, and on the thigh ; the
mammae in this latter instance having given so
much milk that the child was thus nourished. The
probability that the additional mammae are due to
reversion is thus much weakened

; nevertheless it

still seems to me probable, because two pairs are

often found symmetrically on the breast ;
and of

this I myself have received information in several

cases. It is well known that some Lemurs nor-

mally have two pairs of mammae on the breast.

Five cases have been recorded of the presence of

more than a pair of mammae (of course rudimentary)
in the male sex of mankind ; see

'

Journal of Anat.

and Physiology,' 1872, p. 56, for a case given by
Dr. Handyside, in which two brothers exhibited

this pecuHarity see also a paper by Dr. Bartels in
' Reichert's and du Bois-Reymond's Archiv.,' 1872.

p. 304. In one of the cases alluded to by Dr. Bar-

tels, a man bore five mammae, one being medial anH

placed above the navel ; Meckel von Hemsbach
thinks that this latter case is illustrated by a medial
mamma occurring in certain Cheiroptera. On the

whole we may well doubt if additional mammae
would ever have been developed in both sexes of

mankind, had not his early progenitors been pro-
vided with more than a single pair.
In the above work (vol. ii. p. 12), I also attributed,

though with much hesitation, the frequent cases of

polydactylism in men and various animals to rever-
sion. I was partly led to this through Prof. Owen's
statement, that some of the Ichthyopterygia pos-
sess more than five digits, and therefore, as I sup-
pose4, had retained a primordial condition but
Prof. Gegenbaur (' Jenaischen Zeitschrift,' B. v.

Heft 3, s. 341,) disputes Owen's conclusion. On
the other hand, according to the opinion lately ad-
vanced by Dr. Gunther, on the paddle of Ceratodus,
which is provided with articulated bony rays on
both sides of a central chain of bones, there seems
no great difficulty in admitting that six or more dig-
its on one side, or on both sides, might reappear
through reversion. I am informed by Dr. Zoute-
veen that there is a case on record of a man having
twenty-four fingers and twenty-four toes ! I was
chiefly led to the conclusion that the presence of

supernumerary digits might be due to reversion
from the fact that such digits, not only are strongly
inherited, but, as I then believed, had the power of

regrowth after amputation, like the normal digits
of the lower vertebrata. But I have explained in

the Second Edition of my Variation under Domes-
tication why I now place little reliance on the re-

corded cases of such regrowth. Nevertheless it de-
serves notice, inasmuch as arrested development
and reversion are intimately related processes ; that
various structures in an embryonic or arrested con-
dition, such as a cleft palate, bifid uterus, etc.. are

frequently accompanied by polydactylism. This
has been strongly insisted on by Meckel and Isidore

Geoffrey St. Hilaire. But at present it is the safes
course to give up altogether the idea that there i

any relation between the development of super
numerary digits and reversion to some lowly
ganized progenitor of man.
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extreme states. In all mammals the

uterus is developed from two simple prim-
itive tubes, the inferior portions of which
foi-m the cornua ; and it is, in the words
of Dr. Farre,

"
by the coalescence of the

two cornua at their lower extremities that

the body of the uterus is formed in man ;

while in those animals in which no middle

portion of body exists, the cornua remain

un-united. As the development of the

uterus proceeds, the two cornua become

gradually shorter, until at length they are

lost, or, as it were, absorbed into the body
of the uterus." The angles of the uterus

are still produced into cornua, even in an-

imals as high up in the scale as the lower

apes and lemurs.

56. Now in women, anomalous cases

are not very infrequent, in. which the ma-
ture uterus is furnished with cornua, or is

partially divided into two organs; and
such cases, according to Owen, repeat
" the grade of concentrative develop-
ment," attained by certain rodents. Here

perhaps we have an instance of a simple
arrest of embryonic development, with

subsequent growth and perfect functional

development ; for either side of the par-

tially double uterus is capable of perform-

ing the proper office of gestation. In
other and rarer cases, two distinct uterine

cavities are formed, each having its proper
orifice and passage.

39 No such stage is

passed through during the ordinary devel-

opment of the embryo, and it is difficult to

believe, though perhaps not impossible,
that the two simple, minute, primitive
tubes should knowhow (if such an expres-
sion may be used) to grow into two distinct

uteri, each with a well-constructed orifice

and passage, and each furnished with nu-

merous muscles, nerves, glands and ves-

sels, if they had not formerly passed
through a similar course of development,
as in the case of existing marsupials. No
one will pretend that so perfect a structure
as the abnormal double uterus in woman
could be the result of mere chance. But
the principle of reversion, by which a long-
lost structure is called back into existence,

might serve as the guide for its full devel-

opment, even after the lapse of an enor-

mous interval of time.

57. Professor Canestrini, after discuss-

ing the foregoing and various analogous
cases, arrives at the same conclusion as
that just given. He adduces another in-

11 See Dr. A. Farre's well-known article in the
'Cyclopaedia of Anatomy and Physiology,' vol. v.,
1859, P- 64*- Owen, '

Anatomy of Vertebrates,' vol.

iii., 1868, p. 687. Professor Turner in '

Edinburgh
Medical Journal,

1

February, 1865.

stance, in the case of the malar bone,40

which, in some of the Quadrumana and
other mammals, normally consists of two
portions. This is its condition in the hu-
man foetus when two months old ; and
through arrested development, it some-
times remains thus in man when adult,
more especially in the lower prognathous
races. Hence Canestrini concludes that
some ancient progenitor of man must
have had this bone normally divided into

two portions, which afterward became
fused together. In man the frontal bone
consists of a single piece, but in the em-
bryo, and in children, and in almost all

the lower mammals, it consists of two
pieces separated by a distinct suture.

This suture occasionally persists more or
less distinctly in man after maturity ; and
more frequently in ancient than in recent

crania, especially, as Canestrini has
observed, in those exhumed from the

Drift, and belonging to the brachyce-
phalic type. Here again he comes to the

same conclusion as in the analogous case
of the malar bones. In this, and other
instances presently to be given, the cause
of ancient races approaching the lower
animals in certain characters more fre-

quently than do the modern races, ap-
pears to be, that the latter stand at a
somewhat greater distance in the long
line of descent from their early semi-hu-
man progenitors.

58. Various other anomalies in man,
more or less analogous to the foregoing,
have been advanced by different authors,
as cases of reversion , but these seem not
a little doubtful, for we have to descend

extremely low in the mammalian series,

before we find such structures normally
present.*

1

40 Annuario delta Soc. dei Naturalist! in Mc-
dena^' 1867, p. 83. Prof. Canestrini gives extracts
on this subject from various authorities. Laurillard

remarks, th.it as He has found a complete similarity
in the form, proportions, and connection of the two
malar bones in several human subjects and in cer-
taiii apes, he cannot consider this disposition of
the parts as simply accidental. Another paper on
this same anomaly has been 'published by Dr. Sa-
viotti in the ' Gazzetta delle Cliniche,' Turin, 1871,
where he says that traces of the division may be
detected in about two per cent, of adult skulls

;
he

also remarks that it more frequently occurs in prog,
nathous skulls, not of the Aryan race, than in

others. See also G. Delorenzi on the same sub-

ject
:

' Tre nuovi casi d'anomalia dell' osso, ma-
lare, Torino, 1872. Also, E. Morselli,

'

Sopra una
rara anomalia dell' osso malare,' Modena, 1872.
Still more recently Gruber has written a pamphlet
on the division of this none. 1 give these refer-
ences because a reviewer, without any grounds or

scruples, has thrown doubts on my statements.
41 A whole series of cases is given by Isid. Geof-

frey St.-Hilaire,
'

Hist, des Anomalies,' torn. iii. p.

437. A reviewer (' Journal of Anat. and Physiol-
ogy,' 1871, p. 366) blames me much for not having
discussed the numerous cases, which have been
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59. In man, the canine teeth are per-

fectly efficient instruments for mastica-

tion. But their true canine character,

as Owen remarks,
"

is indicated by the

conical form of the crown, which termi-

nates in an obtuse point, is convex out-

ward and flat or sub-concave within, at

the base of which surface there is a fee-

ble prominence. The conical form is

best expressed in the Melanian races, es-

pecially the Australian. The canine is

more deeply implanted, and by a stronger

fang than the incisors." Nevertheless,

this tooth no longer serves man as a spe-

cial weapon for tearing his enemies or

prey; it may, therefore, as far as its

proper function is concerned, be consid-

ered as rudimentary. In every large col-

lection of human skulls some may be

found, as Hackel tt observes, with the ca-

nine teeth projecting considerably be-

yond the others in the same manner as

in the anthropomorphous apes, but in a

less degree. In these cases, open spaces
between the teeth in the one jaw are left

for the reception of the canines of the

opposite jaw. An interspace of this kind

in a Kaffir skull, figured by Wagner, is

surprisingly wide.44 Considering how
few are the ancient skulls which have
been examined, compared to recent skulls,

it is an interesting fact that in at least

three cases the canines project largely ;

and in the Naulette jaw they are spoken
of as enormous.*6

60. Of the anthropomorphous apes the

males alone have their canines fully de-

veloped , but in the female gorilla, and in

a less degree in the female orang, these
teeth project considerably beyond the

others; therefore the fact, of which I

have been assured, that women some-
times have considerably projecting ca-

nines, is no serious objection to the be-

recorded, of various parts arrested in their devel-
opment. He says that, according to my theory,"
every transient condition of an organ, during its

development, is not only a means to an end, but
once was an end in itself." This does not seem to
me necessarily to hold good. Why should not va-
riations occur during an early period of develop-
ment, having no relation to reversion ; yet such
variations might be preserved and accumulated, if
in any way serviceable, for instance,- in shorteningand simplifying the course of development ? And
again, why should not injurious abnormalities,
such as atrophied or hypertrophied parts, which
have no relation to a former state of existence, oc-
cur at an early period, as well as during matu-
rity?

"Anatomy of Vertebrates,' vol. iii. 1868, p.
323-

'

Generelle Morphologic,' 1866, B. ii. a. civ.
44 Carl Vogt's

'

Lectures on Man,' Eng. translat.
'864, p. i." C. Carter Blake, on a jaw from La Naulette,
Anthropolog. Review,' 1867, p. 295. Schaaff-

bausen, ibid. 1868, p. 426.

lief that their occasional great develop-
ment in man is a case of reversion to an

ape-like progenitor. He who rejects
with scorn the belief that the shape of his

own canines, and their occasional great
development in other men, are due to

our early forefathers having been pro-
vided with these formidable weapons,
will probably reveal, by sneering, the line

of his descent. For though he no longer
intends, nor has the power, to use these
teeth as weapons, he will unconsciously
retract his "snarling muscles" (thus
named by Sir C. Bell),

46 so as to expose
them ready for action, like a dog pre-

pared to fight.
61. Many muscles are occasionally de-

veloped in man, which are proper to the

Quadrumana or other mammals. Pro-
fessor Vlacovich 47 examined forty male

subjects, and found a muscle, called by
him the ischio-pubic, in nineteen of

them ; in three others there was a liga-
ment which represented this muscle ; and
in the remaining eighteen no trace of it.

In only two out of thirty female subjects
was this muscle developed on both sides,
but in three others the rudimentary liga-
ment was present. This muscle, there-

fore, appears to be much more common
in the male than in the female sex ; and
on the belief in the descent of man from
some lower form, the fact is intelligible ;

for it has been detected in several of the
lower animals, and in all of these it serves

exclusively to aid the male in the act of

reproduction.
62. Mr. J. Wood, in his valuable series

of papers,
48 has minutely described a vast

number of muscular variations in man,
which resemble normal structures in the
lower animals. The muscles which

closely resemble those regularly present
in our nearest allies, the Quadrumana,
are too numerous to be here even speci-
fied. In a single male subject, having a

strong bodily frame, and well-formed

skull, no less than seven muscular varia-

44 'The Anatomy of Expression,' 1844, pp. no,
131-

47 Quoted by Prof. Canestrini in the '

Annuario,'
etc., 1867, p. oo.

48 These papers deserve careful study by any one
who desires to learn how frequently our muscles
vary, and in varying come to resemble those of the
Quadrumana. The following references relate to
the few points touched on in my text :

'
Proc.

Royal Soc. vol. xiv. 1865, pp. 379-384; vol. xv. 1866,

pp. 241, 242 ; vol. xv. 1867, p. 544 ; vol. xvi. 1868, p.

g>4.

I may here ad*d that Dr. Murie and Mr. St.

eorge Mivart have shpwn in their Memoir on the
Lemuroidea ('Transact. Zoolog. Soc.' vol. vii.

1869, p. 96), how extraordinarily variable some of the
muscles are in these animals, the lowest members-
of the Primates. Gradations, also, in the muscles
leading to structures found in animals still lower
in the scale, are numerous in the Lemuroidea.
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tions were observed, all of which plainly

represented muscles proper to various

kinds of apes. This man, for instance,

had on both sides of his neck a true and

powerful
" levator clavicula

"
such as is

found in all kinds of apes, and which is

said to occur in about one out of sixty
human subjects.

49
Again, this man had

"a special abductor of the metatarsal

bone of the fifth digit, such as Professor

Huxley and Mr. Flower have shown to

exist uniformly in the higher and lower

apes." I i,will give only two additional

cases ; the acrotnio-basilar muscle is

found in all mammals below man, and
seems to be correlated with a quadru-

pedal gait,
50 and it occurs in about one

out of sixty human subjects. In the

lower extremities Mr. Bradley
61 found

an abductor ossis metatarsi quinti in

both feet of man ; this muscle had not up
to that time been recorded in mankind,
but is always present in the anthropomor-
phous apes. The muscles of the hands
and arms

parts
which are so eminently

characteristic of man are extremely lia-

ble to vary, so as to resemble the corre-

sponding muscles in the lower animals.62

Such resemblances are either perfect or

imperfect ; yet in the latter case they are

manifestly of a transitional nature. Cer-

tain variations are more common in man,
and others in woman, without our being
able to assign any reason. Mr. Wood,
after describing numerous variations,

makes the following pregnant remark:
" Notable departures from the ordinary

type of the muscular structures run in

grooves or directions, which must be
taken to indicate some unknown factor,

of much importance to a comprehen-
sive knowledge of general and scientific

anatomy."
w

4 See also Prof. Macalister in
' Proc. R. Irish

Academy
'

vol. x. 1868, p. 124.
50 Mr. Champneys in

' Journal of Anat. and
Phys.' Nov., 1871, p. 178.

61 ' Journal of Anat. and Phys.' May, 1872, p.

421. .

M Prof. Macalister (ibid. p. 121) has tabulated
his observations, and finds that muscular abnor-
malities are most frequent in the fore-arms, sec-

ondly, in the face, thirdly, in the foot, etc.
53 The Rev. Dr. Haughton, after giving (' Proc.

R. Irish Academy,' June 27, 1864, p. 715) a remark-
able case of variation in the human flexor pollicis
tongus, adds, "This remarkable example shows
that man may sometines possess the arrange-
ment of tendons of thumb and fingers character-
istic of the macaque ; but whether such a case
should be regarded as a macaque passing upward
into a man, or a man passing downward into a

macaque, or as a congenital freak of nature, I can-
not undertake to say. It is satisfactory to hear so

capable an anatomist, and so embittered an oppo-
nent of evolutionism, admitting even the possibility
of either of his first propositions. Prof. Macalister
has also described {'Proc. R. Irish Acad.' vol. x.

63. That this unknown factor is rever-
sion to a former state of existence may be
admitted as in the highest degree prob-
able.54 It is quite incredible that a man
should through mere accident abnormally
resemble certain apes in no less than
seven of his muscles, if there had been no
genetic connection between them. On
the other hand, if man is descended from
some ape-like creature, no valid reason
can be assigned why certain muscles
should not suddenly reappear after an in-

terval of many thousand generations, in

the same manner as with horses, asses,
and mules, dark-colored stripes suddenly
reappear on the legs, and shoulders,
after an interval of hundreds, or more
probably of thousands of generations.

64. These various cases of reversion
are so closely related to those of rudiment-

ary organs given in the first chapter,
that many of them might have been in-

differently introduced either there or
here. Thus a human uterus furnished
with cornua may be said to represent, in

a rudimentary condition, the same organ
in its normal state in certain mammals.
Some parts which are rudimentary in

man, as the os coccyx in both sexes,
and the mammae in the male sex, are

always present ; while others, such as the

supra-condyloid foramen, only occasion-

ally appear, and therefore might have
been introduced under the head of rever-
sion. These several reversionary struct-

ures, as well as the strictly rudimentary
ones, reveal the descent of man from
some lower form in an unmistakable

65. Correlated Variation. In man, as
in the lower animals, many structures are
so intimately related, that when one part
varies so does another, without our being
able, in most cases, to assign any reason.
We cannot say whether the one part
governs the other, or whether both are

governed by some earlier developed part.

1864, p. 138) variations in the flexor pollicis longus,
remarkable from their relations to the same muscK*
in the Quadrumana.

64 Since the first edition of this book appeared,
Mr. Wood has published ai.other memoir in the
'

Phil. Transactions,' 1870. p. 83, on the varieties of
the muscles of the'human neck, shoulder, and chest.
He here shows how extremely variable these mus-
cles are. and how often and how closely the varia-
tions resemble the normal muscles of the lower
animals. He sums up by remarking,

"
It will be

enough for my purpose if I have succeeded in

showing the more important forms which, when oc-

curring as varieties in the human subject, tend to
exhibit in a sufficiently marked manner what may
be considered as proofs and examples of the Dar-
winian principle of reversion, or law of inheritance,
in this department of anatomical science."
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Various monstrosities, as I. Geoffrey re-

peatedly insists, are thus intimately con-

nected. Homologous structures are par-

ticularly liable to change together, as

we see on the opposite sides of the

body, and in the upper and lower extremi-

ties. Meckel long ago remarked, that

when the muscles of the arm depart from

their proper type, they almost always imi-

tate those of the leg ;
and so, conversely,

with the muscles of the legs. The organs
of sight and hearing, the teeth and hair,

the color of the skin and of the hair, color

and constitution, are more or less corre-

lated.65 Professor Schaaffhausen first

drew attention to the relation apparently

existing between a muscular frame and
the strongly-pronounced supra-orbital

ridges, which are so characteristic of the

V>wer races of man.
66. Besides the variations which can be

grouped with more or less probability
under the foregoing heads, there is a

large class of variations which may be

provisionally called spontaneous, for to

our ignorance they appear to arise with-

out any exciting cause. It can, however,
be shown that such variations, whether

consisting of slight individual differences,

or of strongly-marked and abrupt devia-

tions of structure, depend much more on
the constitution of the organism than on
the nature of the conditions to which it

has been subjected.
56

67. Rate of Increase. Civilized popu-
lations have been known under favorable

conditions, as in the United States, to

double their numbers in twenty-five

years ; and, according to a calculation by
Euler, this might occur in a little over
twelve years.

67 At the former rate, the

present population of the United States

(thirty millions), would in 657 years cover
the whole terraqueous globe so thickly,
that four men would have to stand on each

square yard of surface. The primary or
fundamental check to the continued in-

crease of man is the difficulty of gaining
subsistence, and of living in comfort. We
may infer that this is the case from what
we see, for instance, in the United States,
where subsistence is easy, and there is

plenty of room. If such means were
suddenly doubled in Great Britain, our

**
Thejauthorities for these several statementsare

given in my '

Variation of Animals under Domes-
tication,' vol. ii. pp. 320-335.

This whole subject has been discussed in chap
xxiii. vol. ii. of my ' Variation of Animals and
Plants under Domestication.'

' See the ever memorable '

Essay on the Principle
of Population,' by the Rev. T. Malthus, vol. i

1826, p. 6, 517.

number would be quickly doubled. With
civilized nations this primary check acts

chiefly by restraining marriages. The
reater death-rate of infants in the poorest
lasses is also very important ; as well as

the greater mortality, from various dis-

eases, of the inhabitants of crowded and
miserable houses, at all ages. The
effects of severe epidemics and wars are

soon counterbalanced, and more than

counterbalanced, in nations placed under
favorable conditions. Emigration also

comes in aid as a temporary check, but,
with the extremely poor classes, not to

any great extent,

68. There is reason to suspect, as Mal-
thus has remarked, that the reproductive

power is actually less in barbarous, than
in civilized races. We know nothing
positively on this head, for with savages
no census has been taken ; but from the

concurrent testimony of missionaries,
and of others who have long resided with
such people, it appears that their families

are usually small, and large ones rare.

This may be partly accounted for, as it is

believed, by the women suckling their in-

fants during a long time ; but it is highly

probable that savages, who often suffer

much hardship, and who do not obtain

so much nutritious food as civilized men,
would be actually less prolific. I have
shown in a former work,68 that all our do-

mesticated quadrupeds and birds, and all

our cultivated plants, are more fertile

than the corresponding species in a state

of nature. It is no valid objection to this

conclusion that animals suddenly sup-
plied with an excess of food, or when
grown very fat, and that most plants on
sudden removal from very poor to very
rich soil, are rendered more or less ster-

ile. We might, therefore, expect that

civilized men, who in one sense are high-

ly domesticated, would be more prolific
than wild men. It is also probable that

the increased fertility of civilized nations

would become, as with our domestic an-

imals, an inherited character : it is at

least known that with mankind a tend-

ency to produce twins runs in fam-
ilies.59

69. Notwithstanding that savages ap-
pear to be less prolific than civilized peo-
ple, they would no doubt rapidly increase
if their numbers were not by some means

rigidly kept down. The Santali, or hill-

tribes of India, have recently afforded a

68 '

Variation of Animals and Plants under Do-
mestication,' vol. ii. pp. 111-113, '63

89 Mr. Sedgwick,
'

British and Foreign Medico-
Chirurg. Review,' July, 1863, p. 170.



THE DESCENT OF MAN.

good illustration of this fact ; for, as

shown by Mr. Hunter,60
they have in-

creased at an extraordinary rate since

vaccination has been introduced, other

pestilences mitigated, and war sternly re-

pressed. This increase, however, would
not have been possible had not these rude

people spread into the adjoining dis-

tricts, and worked for hire. Savages
almost always marry ; yet there is some

prudential restraint, for they do not com-

monly marry at the earliest possible age.
The young men are often required to

show that they can support a wife ; and

they generally have first to earn the price
with which to purchase her from her par-
ents. With savages the difficulty of

obtaining subsistence occasionally limits

their number in a much more direct man-
ner than with civilized people, for all

tribes periodically suffer from severe fam-

ines. At such times savages are forced

to devour much bad food, and their

health can hardly fail to be injured.

Many accounts have been published of

their protruding stomachs and emaciated
limbs after and during famines. They
are then, also, compelled to wander
much, and, as I was assured in Australia,
their infants perish in large numbers.
As famines are periodical, depending
chiefly on extreme seasons, all tribes

must fluctuate in number. They cannot

steadily and regularly increase, as there

is no artificial increase in the supply of

food. Savages, when hard pressed, en-

croach on each other's territories, and
war is the result ; but they are indeed
almost always at war with their neigh-
bors. They are liable to many accidents

on land and- water in their search for

food ; and in some countries they suffer

much from the larger beasts of prey.
Even in India, districts have been depop-
ulated by the ravages of tigers.

70. Malthus has discussed these sev-

eral checks, but he does not lay stress

enough on what is probably the most im-

portant of all, namely infanticide, espe-

cially of female infants, and the habit of

procuring abortion. These practices now
prevail in many quarters of the world ,

and infanticide seems formerly to have

prevailed, as Mr. M'Lennan 61 has shown,
on a still more extensive scale. These
practices appear to have originated in

savages recognizing the difficulty, or rath-
er the impossibility of supporting all the
infants that are born. Licentiousness

60 ' The Annals of Rural Bengal,' by W. W. Hun-
ter, 1868, p. 259." '

Primitive Marriage,' 1865.

may also be added to the foregoing
checks; but this does not follow from
failing means of subsistence; though
there is reason to believe that in some
cases (as in Japan) it has been intention-

ally encouraged as a means of keeping
down the population.

71. If we look back to an extremely
remote epoch, before man had arrived at

the dignity of manhood, he would have
been guided more by instinct and less by
reason than are the lowest savages at the

present time. Our early semi-human
progenitors would not have practiced in-

fanticide or polyandry, for the instincts

of the lower animals are never so per-
verted 6

'2 as to lead them regularly to de-

stroy their own offspring, or to be quite
devoid of jealousy. There would have
been no prudential restraint from mar-

riage, and the sexes would have freely
united at an early age. Hence the pro-
genitors of man would have tended to in-

crease rapidly ; but checks of some kind,
either periodical or constant, must have

kept down their numbers, even more se-

verely than with existing savages. What
the precise nature of these checks were,
we cannot say, any more than with most
other animals. We know that horses
and cattle, which are not extremely pro-
lific animals, when first turned loose in

South America, increased at an enormous
rate. The elephant, the slowest breeder
of all known animals, would in a few
thousand years stock the whole world.
The increase of every species of monkey
must be checked by some means ; but

not, as Brehm remarks, by the attacks of

beasts of prey. No one will assume that

the actual power of reproduction in the

wild horses and cattle of America, was at

first in any sensible degree increased ; or

that, as each district became fully stocked,
this same power was diminished. No
doubt in this case, and in all others,

many checks concur, and different checks
under different circumstances , periodical
dearths, depending on unfavorable sea-

82 A writer in the '

Spectator
'

(March lath, 1871,

&3zo)
comments as follows on this passage :

" Mr.
arwin finds himself compelled to re-introduce a

new doctrine of the fall of man. He shows that
the instincts of the higher animals are far nobler
than the habits of savage races of men, and he finds

himself, therefore, compelled to re-introduce, in
a form of the substantial orthodoxy of which heap-
pears to be quite unconscious. and to introduce as
a scientific hypothesis the doctrine that man's gain
of knowledge was the cause of a temporary but
long enduring moral deterioration, as indicated by
the many foul customs, especially as to marriage,
of savage tribes. What does the Jewish tradition
of the moral degeneration of man through his

snatching at a knowledge forbidden him by bis

highest instinct assert beyond this ?
"
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sons, being probably the most important
of all. So it will have been with the

early progenitors of man.

72. Natural Selection. Vie have now
seen that man is variable in body and

mind ; and that the variations are induced,

either directly or indirectly, by the same

general causes, and obey the same gen-
eral laws, as with the lower animals.

Man has spread widely over the face of

the earth, and must have been exposed,

during his incessant migrations,
68 to the

most diversified conditions. The inhabit-

ants of Tierra del Fuego, the Cape of

Good Hope, and Tasmania in the one

hemisphere, and of the Arctic regions
in the other, must have passed through

many climates, and changed their habits

many times, before they reached their

present homes.64 The early progenitors
of man must also have tended, like all

other animals, to have increased beyond
their means of subsistence : they must,

therefore, occasionally have been exposed
to a struggle for existence, and conse-

quently to the rigid law of natural selec-

tion. Beneficial variations of all kinds

will thus, either occasionally or habitually,
have been preserved, and injurious ones
eliminated. I do not refer to strongly-
marked deviations of structure, which
occur only at long intervals of time, but

to mere individual differences. We know
for instance, that the muscles of our
hands and feet, which determine our

powers of movement are liable, like those

of the lower animals,
65 to incessant varia-

bility. If then the progenitors of man
inhabiting any district, especially one un-

dergoing some change in its conditions,
were divided into two equal bodies, the

one half which included all the individ-

uals best adapted by their powers of

movement for gaining subsistence, or for i

defending themselves, would on an aver-
j

age survive in greater numbers, and pro- i

create more offspring than the other and
less well endowed half.

73. Man in the rudest state in which he
now exists is the most dominant animal
that has ever appeared on this earth. He
has spread more widely than any other

See some good remarks to this effect by W
Stanley Jevons, A Deduction from Darwin's
Theory,"

'

Nature,' 1869, p. 231.
* Latham,

' Man and nis Migrations,' 1851, p.
MS-

16 Messrs. Murie and Mivart in their 'Anatomy
of the Lemuroidea' ('Transact. Zoolog. Soc.'
vol. vii. 1869, pp. 96-98) say, "some muscles are
so irregular in their distribution that they can-
not be well classed in any of the above groups."
These muscles differ even on the opposite sides
>/ the same individual.

highly organized form : and all others

have yielded before him. He manifestly
owes this immense superiority to his in-

tellectual faculties, to his social habits,

which lead him to aid and defend his

fellows, and to his corporeal structure.

The supreme importance of these charac-

ters has been proved by the final arbitra-

ment of the battle for life. Through his

powers of intellect, articulate language
has been evolved ; and on this his won-
derful advancement has mainly depended.
As Mr. Chauncey Wright remarks :

w
" a psychological analysis of the faculty
of language shows, that even the smaller'

proficiency in it might require more
brain power than the greatest profi-

ciency in any other direction." He has
invented and is able to use various

weapons, tools, traps, etc., with which he
defends himself, kills or catches prey,
and otherwise obtains food. He has
made rafts or canoes for fishing or cross-

ing over to neighboring fertile islands. He
has discovered the art of making fire, by
which hard and stringy roots can be rend-
ered digestible, and poisonous roots or

herbs innocuous. This discovery of fire,

probably the greatest ever made by man,
excepting language, dates from before

the dawn of history. These several in-

ventions, by which man in the rudest

state has become so pre-eminent, are the

direct results of the development of his

powers of observation, memory, curiosity,

imagination, and reason. I cannot, there-

fore; understand how it is that Mr. Wal-
lace 67

maintains, that, "natural selection

could only have endowed the savage
with a brain a little superior to that of an

ape."
74. Although the intellectual powers

and social habits of man are of para-
mount importance to him, we must not

' Limits of Natural Selection,
' North Ameri-

can Review,' Oct.. 1870, p. 295.
67 '

Quarterly Review,' April, 1869, p. 392.
This subject is more fully discussed in Mr. Wal-
lace's

' Contributions to the Theory of Natural
Selection,' 1870, in which all the essays referred to
in this work are republished. The '

Essay on
Man '

has been ably criticised by Prof. Clapar^de,
one of the most distinguished zoologists in Europe,
in an article published in the

'

Bibliotheque Univer-
selle,' June 1870. The remark quoted in my text
will surprise every one who has read Mr. Wallace's
celebrated paper on ' The Origin of Human Races
deduced from the Theory of Natural Selection,

1

originally published in the '

Anthropological Re-
view,' May, 1864, p. clviii. I cannot here resist

acteristic unselfishness, ascribes it (i.e. the idea
of natural selection) unreservedly to Mr. Darwin,
although, as is well known, he struck out the
idea independently, and published it, though not
with the same elaboration, at the same time.
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underrate the importance of his bodily
structure, to which subject the remainder
of this chapter will be devoted ; the de-

velopment of the intellectual and social or

moral faculties being discussed later on.

75. Even to hammer with precision is

no easy matter, as every one who has

tried to learn carpentry will admit. To
throw a stone with as true an aim as a

Fuegian in defending himself, or in kill-

ing birds, requires the most consummate

perfections in the correlated action of the

muscles of the hand, arm, and shoulder,

and, further, a fine sense of touch. In

throwing a stone or spear, and in many
other actions, a man must stand firmly on
his feet ; and this again demands the per-
fect co-adaptation of numerous muscles.

To chip a flint into the rudest tool, or to

form a barbed spear or hook from a bone,
demands the use of a perfect hand ; for,

as a most capable judge, Mr. Schoolcraft,68

remarks, th . shaping fragments of stone

into knives, lances, or arrow-heads, shows
"
extraordinary ability and long practice."

This is to a great extent proved by the

fact that primeval men practiced a divis-

ion of labor ; each man did not manu-
facture his own flint tools or rude pottery,
but certain individuals appear to have
devoted themselves to such work, no
doubt receiving in exchange the produce
of the chase. Archaeologists are con-

vinced that an enormous interval of time

elapsed before our ancestors thought of

grinding chipped flints into smooth tools.

One can hardly doubt, that a man-like
animal who possessed a hand and arm suf-

ficiently perfect to throw a stone with

precision, or to form a flint into a rude

tool, could, with sufficient practice, as far

as mechanical skill alone is concerned,
make almost anything which a civilized

man can make. The structure of the

hand in this respect may be compared
with that of the vocal organs, which in

the apes are used for uttering various

signal-cries, or, as in one genus, musical
cadences ; but in man the closely simi-

lar vocal organs have become adapted
through the inherited effects of use for

the utterance of articulate language.
76. Turning now to the nearest allies

of men, and therefore to the best repre-
sentatives of our early progenitors, we
find that the hands of the Quadrumana
are constructed on the same general pat-
tern as our own, but are far less perfectly

8 Quoted by Mr. Lawson Tail in his
' Law of

Natural Selection,'' Dublin Quarterly Journal of
Medical Science,' Feb., 1869. Dr. Keller is likewise

quoted to the same effect.

adapted for diversified uses. Their hands
do not serve for locomotion so well as
the feet of a dog ; as may be seen in such

monkeys as the chimpanzee and orang,
which walk on the outer margins of the

palms, or on the knuckles.69 Their hands,
however, are admirably adapted for climb-

ing trees. Monkeys seize thin branches
or ropes, with the thumb on one side and
the fingers and palm on the other, in the
same manner as we do. They can thus
also lift rather large objects, such as the
neck of a bottle, to their mouths. Ba-
boons turn over stones, and scratch up
roots with their hands. They seize nuts,

insects, or other small objects with the

thumb in opposition to the fingers, and
no doubt they thus extract eggs and the

! young from the nests of birds. American

|

monkeys beat the wild oranges on the
i branches until the rind is cracked, and
then tear it off with the fingers of the two
hands. In a wild state they break open
hard fruits with stones. Other monkeys
open mussel-shells with the two thumbs.
With their fingers they pull out thorns
and burs, and hunt for each other's para-
sites. They roll down stones, or throw
them at their enemies : nevertheless, they
are clumsy in these various actions, and,
as I have myself seen, are quite unable to

throw a stone with precision.

77. It seems to. me far from true that

because "
objects are grasped clumsily

"

by monkeys,
" a much less specialized or-

gan of prehension
"
would have served

them 70
equally well with their present

hands. On the contrary, I see no rea-

son to doubt that more perfectly con-

structed hands would have been an ad-

vantage to them, provided that they were
not thus rendered less fitted for climbing
trees. We may suspect that a hand as

perfect as that of man would have been

disadvantageous for climbing ; for the

most arboreal monkeys in the world,

namely, Ateles in America, Colobus in

Africa, and Hylobates in Asia, are either

thumbless, or their toes partially cohere,
so that their limbs are converted into

mere grasping hooks.71

78. As soon as some ancient member
in the great series of the Primates came

49 Owen,
' Anatomy of Vertebrates,' vol. iii. p. 71.

70 '

Quarterly Review,' April, 1869, p. 392.
71 In Hylobates syndactylus, as the name ex-

presses, two of the toes regularly cohere- and
this, as Mr. Blyth informs me, is occasionally the
case with the toes of H. agilis, lar, and leuciscus.

Colobus is strictly arboreal and extraordinarily act-

ive (Brehm,
'

Thierleben,' B. i. s. 50), but whether
a better climber than the species of the allied gen-
era, I do not know. It deserves notice that the

feet of the sloths, the most arboreal animals in the

world, are wonderfully hook-like.
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to be less arboreal, owing to a change in

its manner of procuring subsistence, or

to some change in the surrounding con-

ditions, its habitual manner of progres-
sion would have been modified : and thus

it would have been rendered more strictly

quadrupedal or bipedal. Baboons fre-

quent hilly and rocky districts, and

only from necessity climb high trees;
72

and they have acquired almost the gait

of a dog. Man alone has become a

biped ; and we can, I think, partly see

how he has come to assume his erect

attitude, which forms one of his most

conspicuous characters. Man could not

have attained his present dominant po-
sition in the world without the use of

his hands, which are so admirably

adapted to act in obedience to his will.

Sir C. Bell 73 insists that "the hand sup-

plies all instruments, and by its corre-

spondence with the intellect gives him
universal dominion." But the hands and
arms could hardly have become perfect

enough to have manufactured weapons,
or to have hurled stones and spears with

a true aim, as long as they were habitu-

ally used for locomotion and for support-

ing the whole weight of the body, or, as

before remarked, so long as they were

especially fitted for climbing trees. Such

rough treatment would also have blunted
the sense of touch, on which their deli-

cate use largely depends. From these

causes alone it would have been an ad-

vantage to man to become a biped ; but
for many actions it is indispensable that

the arms and whole upper part of the

body should be free ; and he must for

this end stand firmly on his feet. To
gain this great advantage, the feet have
been rendered flat ; and the great toe
has been peculiarly modified, though this

has entailed the almost complete loss of
its power of prehension. It accords
with the principle of the division of phys-
iological labor, prevailing throughout the
animal kingdom, that as the hands be-
came perfected for prehension, the feet
should have become perfected for sup-
port and locomotion. With some sav-

ages, -however, the foot has not alto-

gether lost its prehensile power, as shown
by their manner of climbing trees, and of

using them in other ways.
74

"> Brehm,
'

Thierleben,' B. i. s. 80." The Hand," etc.
'

Bridgewater Treatise.'
1833, P- 38.

74 HSckel has an excellent discussion on the steps
by which man became a biped :

'

Natlirliche Schop-
fungsgeschichte,' 1868, s. 507. Dr. Buchner (' Con-
ferences sur la Th6orie Darwinienne,' 1869, p. 135)
has given good cases of the use of the foot as a

79. If it be an advantage to man to

stand firmly on his feet and to have his

hands and arms free, of which, from his

pre-eminent success in the battle of life,

there can be no doubt, then I can see no
reason why it should not have been ad-

vantageous to the progenitors of man to

have become more and more erect or

bipedal. They would thus have been
better able to defend themselves with

stones or clubs, to attack their prey, or

otherwise to obtain food. The best

built individuals would in the long run
have succeeded best, and have survived

in larger numbers. If the gorilla and a
few allied forms had become extinct, it

might have been argued, with great force

and apparent truth, that an animal could
not have been gradually converted from
a quadruped into a biped, as all the in-

dividuals in an intermediate condition
would have been miserably ill-fitted for

progression. But we know (and this is

well worthy of reflection) that the anthro-

pomorphous apes are now actually in an
intermediate condition ; and no one
doubts that they are on the whole well

adapted for their conditions of life.

Thus the gorilla runs with a sidelong
shambling gait, but more commonly pro-

gresses by resting on its bent hands.
The long-armed apes occasionally use
their arms like crutches, swinging their

bodies forward between them, and some
kinds of Hylobates, without having been

taught, can walk or run upright with tol-

erable quickness ; yet they move awk-

wardly, and much less securely than man.
We see, in short, in existing monkeys a
manner of progression intermediate be-
tween that of a quadruped and a biped ;

but, as an unprejudiced judge
75

insists,

the anthropomorphous apes approach in

structure more nearly to the bipedal than
to the quadrupedal type.

80. As the progenitors of man became
more and more erect, with their hands
and arms more and more modified for

prehension and other purposes, with their

feet and legs at the same time transformed
for firm support and progression, endless
other changes of structure would have be-
come necessary. The pelvis would have
to be broadened, the spine peculiarly
curved, and the head fixed in an altered

prehensile organ by man ; and has also written on
the manner of progression of the higher apes, to
which I allude in the following paragraph : see
also Owen ('Anatomy of Vertebrates,' vol. iii. p.
71) on this latter subject.

176 Prof. Broca, La Constitution des Vertebres
caudales

;

' La Revue d'Anthropoloeie,' 1872, p,
26, (separate copy),
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position, all which changes have been at-

tained by man. Prof. Schaaffhausen
"
6

maintains that " the powerful mastoid

processes of the human skull are the

result of his erect position," and these

processes are absent in the orang, chim-

panzee, etc., and are smaller in the gorilla

than in man. Various other structures,

which appear connected with man's erect

position, might here have been added.

It is very difficult to decide how far these

correlated modifications are the result of

natural selection, and how far of the in-

herited effects of the increased use of cer-

tain parts, or of the action of one part on
another. No doubt these means of

change often co-operate : thus when cer-

tain muscles, and the crests of bone to

which they are attached, become enlarged

by habitual use, this shows that certain

actions are habitually performed and
must be serviceable. Hence the individ-

uals which performed them best, would
tend to survive in greater numbers.

8 1 . The free use of the arms and hands,

partly the cause and partly the result of

man's erect position, appears to have led

in an indirect manner to other modifica-

tions of structure. The early male fore-

fathers of man were, as previously stated,

probably furnished with great canine

teeth ; but as they gradually acquired the

habit of using stones, clubs, or other

weapons, for fighting with their enemies
or rivals, they would use their jaws and
teeth less and less. In this case, the

jaws, together with the teeth, would be-

come reduced in size, as we may feel al-

most sure from innumerable analogous
cases. In a future chapter we shall meet
with a closely parallel case, in the reduc-

lion or complete disappearance of the

canine teeth in male ruminants, appar-
ently in relation with the development of

their horns ; and in horses, in relation

to their habit of fighting with their incisor

teeth and hoofs.

82. In the adult male anthropomor-
phous apes, as Riitimeyer,

77 and others,
have insisted, it is the effect on the skull

of the great development of the jaw-mus-
cles that causes it to differ so greatly in

many respects from that of man, and has

given to these animals " a truly frightful

physiognomy." Therefore, as the jaws
and teeth in man's progenitors gradually
became reduced in size, the adult skull

76 ' On the Primitive Form of the Skull,' trans-
lated in '

Anthropological Review,' Oct. 1868, p.

428. Owen ('Anatomy of Vertebrates,' vol. ii. 1866

p. 551) on the mastoid processes in the higher apes.
7 ' Die Grenzen derThierwelt, eine Betrachtung

zu Darwin's Lehre,' 1868, s. 51.

would have come to resemble more and
more that of existing man. As we shall

hereafter see, a great reduction of the ca-
nine teeth in the males would almost cer-

tainly affect the teeth of the females

through inheritance.

83. As the various mental faculties

gradually developed themselves the brain
would almost certainly become larger.
No one, I presume, doubts that the large

proportion which the size of man's brain
bears to his body, compared to the same
proportion in the gorilla or orang, is closely
connected with his higher mental powers.
We meet with closely analogous facts

with insects, for in ants the cerebral gan-
glia are of extraordinary dimensions, and
in all the Hymenoptera these ganglia are

many times larger than in the less intelli-

gent orders, such as beetles.78 On the
other hand,, no one supposes that the in-

tellect of any two animals or of any two
men can be accurately gauged by the
cubic contents of their skulls. It is cer-

tain that there may be extraordinary men-
tal activity with an extremely small ab-
solute mass of nervous matter : thus the

wonderfully diversified instincts, mental

powers, and affections of ants are noto-

rious, yet their cerebral ganglia are not so

large as the quarter of a small pin's head.

Under this point of view, the brain of

an ant is one of the most marvelous atoms
of matter in the world, perhaps more so

than the brain of a man. .

84. The belief that there exists in man
some close relation between the size of

the brain and the development of the in-

tellectual faculties is supported by the

comparison of the skulls of savage and
civilized races, of ancient and modern

people, and by the analogy of the whole
vertebrate series. Dr. J. Barnard Davis
has proved,

79
by many careful measure-

ments, that the mean internal capacity of

the skull in Europeans is 92. 3 cubic in-

ches ; in Americans 87.5; in Asiatics

87.1 ; and in Australians only 81.9
cubic inches. Professer Broca 80 found
that the nineteenth century skulls from

graves in Paris were larger than those

from vaults of the twelfth century, in

the proportion of 148410 1426; and that

78 Dujardin,
* Annales des Sc. Nat,' 3d series

Zoolog. torn. xiv. 1850. p. 203. See also Mr. Lowne,
*

Anatomy and Phys. of the Muscavomitoria? 1870,
p. 14. My son, Mr. F. Darwin, dissected for me
the

thropologies,' 1873 : see also, as quoted in C. Vogt's
' Lectures on Man, Eng. translat. 1864, pp. 88, 90.
Prichard,

'

Phys. Hist, of Mankind,' vol. i. 1838, p.

35-
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the increased size, as ascertained by
measurements, was exclusively in the

frontal part of the skull the seat of the

intellectual faculties. Prichard is per-
suaded that the present inhabitants of

Britain have " much more capacious
brain-cases

"
than the ancient inhabitants.

Nevertheless, it must be admitted that

some skulls of very high antiquity, such

as the famous one of Neanderthal, are

well developed and capacious.
81 With

respect to the lower animals, M. E.

Lartet,
83

by comparing the crania of

tertiary and recent mammals belonging to

the same groups, has come to the re-

markable conclusion that the brain is

generally larger and the convolutions are

more complex in the more recent forms.

On the other hand, I have shown M that

the brains of domestic rabbits are consid-

erably reduced in bulk, in comparison
with those of the wild rabbit or hare ; and
this may be attributed to their having
been closely confined during many gen-
erations, so that they have exerted their

intellect, instincts, senses and voluntary
movements but little.

85. The gradually increasing weight of

the brain and skull in man must
have influenced the development of

the supporting spinal column, more es-

pecially while he was becoming erect.

As this change of position was being
brought about, the internal pressure of

the brain will also have influenced the
form of the skull ; for many facts show
how easily the skull is thus affected.

Ethnologists believe that it is modified

by the kind of cradle in which infants

sleep. Habitual spasms of the muscles,
and a cicatrix from a severe burn, have

permanently modified the facial bones.
In young persons whose heads have be-
come fixed either sideways or backward,
owing to disease, one of the two eyes
has changed its position, and the shape
of the skull has been altered apparently
by the pressure of the brain in a new di-
rection.8* I have shown that with long-

81 In the interesting article just referred to, Prof.
Broca has well remarked, that in civilized nations,
the average capacity of the skull must be lowered
by the preservation of a considerable number of
individuals, weak in mind and body, who would
have been promptly eliminated in the savage state.
On the other hand, with savages, the average in-
cludes only the more capable individuals, who have
been able to survive under extremely hard condi-
tions of life. Broca thus explains the otherwise in-
explicable fact, that the mean capacity of the skull
of the ancient Troglodytes of Lozere is greater than
that of modern Frenchmen.

* '

Comptes-rendus des Sciences,' etc., June i,
J868.

' The Variation of Animals and Plants under
Domestication,' vol. i. pp. 124-120^M Schaaffhausen gives from Blumenbach and

eared rabbits even so trifling a cause as

the lopping forward of one ear drags
forward almost every bone of the skull

on that side ; so that the bones on the

opposite side no longer strictly corre-

spond. Lastly, if any animal were to in-

crease or diminish much in general size,

without any change in its mental powers,
or if the mental powers were to be
much increased or diminished, with-

out any great change in the size of the

body, the shape of the skull would almost

certainly be altered. I infer this from

my observations on domestic rabbits,

some kinds of which have become very
much larger than the wild animal,
while others have retained nearly the

same size, but in both cases the brain has
been much reduced relatively to the size

of the body. Now I was at first much
surprised on finding that in all these rab-

bits the skull had become elongated or

dolichocephalic ; for instance, of two
skulls of nearly equal breadth, the one

|

from a wild rabbit and the other from
a large domestic kind, the former was
3-15 and the latter 4-3 inches in length.

85

One of the most marked distinctions in

different races of men is that the skull in

some, is elongated, and in others rounded ;

and here the explanation suggested, by the

case of the rabbits, may hold good ; for

Welcker finds that short " men incline

more to brachycephaly, and tall men
to dolichocephaly ;

*' w and tall men may
be compared with the larger and longer-
bodied rabbits, all of which have elon-

gated skulls, or are dolichocephalic.
86. From these several facts we can

understand, to a certain extent, the means

by which the great size and more or less

rounded form of the skull have been ac-

quired by man ; and these are characters

eminently distinctive of him in compari-
son with the lower animals.

87. Another most conspicuous differ-

ence between man and the lower animals
is the nakedness of his skin. Whales
and porpoises (Cetacea), dugongs,
(Sirenia), and the hippopotamus are

naked ; and this may be advantageous to

Busch, the cases of the spasms and cicatrix, in
'

Anthropolog. Review,' Oct., 1868, p. 420. Dr.
Jarrold (' Anthropologfia,' 1808, pp. 115,116) ad-
duces from Camper and from his own observations,
cases of the modification of the skull from the head

being fixed in an unnatural position. He believes
that in certain trades, such as that of a shoemaker,
where the head is habitually held forward, the
forehead becomes more rounded and prominent.

86 ' Variation of Animals,' etc., vol. i. p. 117, on
the -elongation of the skull ; p. 119, on the effect of
the lopping of one ear.

8< Quoted by Schaaffhausen, in '

Anthropolog.
Review.' Oct. 1868, p. 419.
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them for gliding through the water ; nor

would it be injurious to them from the loss

of warmth, as the species, which inhabit

the colder regions, are protected by a

thick layer of blubber, serving the same

purpose as the fur of seals and otters.

Elephants and rhinoceroses are almost

hairless ; and as certain extinct species,
which formerly lived under an Arctic

climate, were covered with long wool or

hair, it would almost appear as if the ex-

isting species of both genera had lost

their hairy covering from exposure to

heat. This appears the more probable,
as the elephants in India which live on
elevated and cool districts are more

hairy
87 than those on the lowlands. May

we then infer that man became divested

of hair from having aborginally inhabited

some tropical land ? That the hair is

chiefly retained in the male sex on the

chest and face, and in both sexes at the

junction of all four limbs with the trunk,

favors this inference on the assumption
that the hair was lost before man became
erect ; for the parts which now retain

most hair would then have been most

protected from the heat of the sun.

The crown of the head, however, offers

a curious exception, for at all times it

must have been one of the most exposed
parts, yet it is thickly clothed with hair.

The fact, however, that the other mem-
bers of the order of Primates, to which
man belongs, although inhabiting va-

rious hot regions, are well clothed with

hair, generally thickest on the upper sur

face,
88 is opposed to the supposition that

man became naked through the action of

the sun. Mr. Belt believes 89 that within

the tropics it is an advantage to man to be
destitute of hair, as he is thus enabled to

free himself of the multitude of ticks

(acari) and other parasites, with which he
is often infested, and which sometimes
cause ulceration. But whether this evil

is of sufficient magnitude to have led to

87 Owen,
'

Anatomy of Vertebrates,' vol. iii. p.

619.
88 Isidore Geoffroy St. Hilaire remarks Hist.

Nat. Ge'nerale,' torn. ii. 1859, pp. 215-217) on the
head of man being covered with long hair

;
also on

the upper surfaces of monkeys and of other mam-
mals being more thickly clothed than the lower
surfaces. This has likewise been observed by va-
rious authors. Prof. P. Gervais (' Hist. Nat. des
Mammifferes,' torn. i. 1854, p. 28), however, states
that in the Gorilla the hair is thinner on the back,
where it is partly rubbed off, than on the lower
surface.
M The '

Naturalist in Nicaragua,' 1874, p. 209.
As some confirmation of Mr. Belt's view, I may
quote the following passage from Sir W. Denison
(' Varieties of Vice-Regal Life,' vol. i. 1870, p. 440):"

It is said to be a practice with the Australians,
when the vermin get troublesome, to singe them-
selves."

the denudation of his body through
natural selection, may be doubted, since
none of the many quadrupeds inhabiting
the tropics have, as far as I know, ac-

quired any specialized means of relief.

The view which seems to me the most
probable is that man, or rather primarily
woman, became divested of hair for

ornamental purposes, as we shall see
under Sexual Selection , and, according
to this belief, it is not surprising that man
should differ so greatly in hairiness from
all other Primates, for characters, gained
through sexual selection, often differ to

an extraordinary degree in closely-related
forms.

88. According to a popular impression,
the absence of a tail is eminently dis-

tinctive of man ; but as those apes which
come nearest to him are destitute of this

organ, its disappearance does not relate

exclusively to man. The tail often dif-

fers remarkably in length within the same
genus thus in some species of Macacus
it is longer than the whole body, and is

formed of twenty- four vertebrae ; in

others it consists of a scarcely visible

stump, containing only three or four verte-

brae. In some kinds-of baboons there are

twenty-five, while in the mandrill there are
ten very small stunted caudal vertebrae, or

according to Cuvier,
90 sometimes only

five. The tail, whether it be long or

short, almost always tapers toward the

end ; and this, I presume, results from the

atrophy of the terminal muscles, together
with their arteries and nerves, through
disuse, leading to the atrophy of the ter-

minal bones. But no explanation can at

present be given of the great diversity
which often occurs in its length. Here,
however, we are more specially concerned
with the complete external disappearance
of the tail. Professor Broca has recently
shown 91 that the tail in all quadrupeds
consists of two portions, generally sepa-
rated abruptly from each other , the basal

portion consists of vertebras, more or

less perfectly channeled, and furnished

with apophyses like ordinary vertebrae,
whereas those of the terminal portion are

not channeled, are almost smooth, and

scarcely resemble true vertebrae. A tail,

though not externally visible, is really

present in man and the anthropomorph-
ous apes, and is constructed on exactly

Mr. St. George Mivart,
' Proc. Zoolog. Soc.

1865, pp. 562,583. Dr. J. E. Gray, 'Cat. Brit. Mus-
Skeletons.' Owen,

'

Anatomy of Vertebrates,' vol.

ii. p. 517. Isidore Geoffroy,
'
Hist. Nat. Ge'n.' torn,

ii. p. 244.
91 ' Revue d'Anthropologie,' 1872 ;

' La Constitu-
tion des Vertfebres caudales.'
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the same pattern in both. In the terminal

portion the vertebrae, constituting the os

coccyx, are quite rudimentary, being much
reduced in size and number. In the

basal portion, the vertebrae are likewise

few, are united firmly together, and are

arrested in development ; but they have

been rendered much broader and flatter

lhan the corresponding vertebrae in the

tails of other animals: they constitute

what Broca calls the accessory sacral

vertebrae. These are of functional im-

portance by supporting certain internal

parts and in other ways , and their mod-
ification is directly connected with the

erect or semi-erect attitude of man and
the anthropomorphous apes. This con-

clusion is the more trustworthy, as Broca

formerly held a different view, which he

has now abandoned. The modification,

therefore, of the basal caudal vartebrae in

man and the higher apes may have been

effected, directly or indirectly, through
natural selection.

89. But what are we to say about the

rudimentary and variable vertebrae of the

terminal portion of the tail, forming the

os coccyx? A notion which has often

been, and will no doubt again be ridi-

culed, namely, that friction has had some-

thing to do with the disappearance of the

external portion of the tail, is not so ridi-

culous as it at first appears. Dr. Ander-
son M states that the extremely short tail

of Macacus brunneus is formed of eleven

vertebrae, including the imbedded basal

ones. The extremity is tendinous and
contains no vertebras ; this is succeeded

by five rudimentary ones, so minute that

together they are only one line and a half

in length, and these are permanently bent
to one side in the shape of a hook. The
free part of the tail, only a little above an
inch in length, includes only four more
small vertebrae. This short tail is carried

erect; but about a quarter of its total

length is doubled on to itself to the left ;

and this terminal part, which includes the
hook-like portion, serves "

to fill up the

interspace between the upper divergent
portion of the callosities ;

"
so that the

animal sits on it, and thus renders it

rough and callous. Dr. Anderson thus
sums up his observations :

" These facts
seem to me to have only one explana-
tion ; this tail, from its short size, is in

the monkey's way when it sits down,
and frequently becomes placed under
the animal while it is in this attitude

;

and from the circumstance that it does

'froc. Zoolog. Soc.,' 1872, p. 210.

not extend beyond the extremity of the

ischial tuberosities it seems as if the tail

originally had been bent round, by the

will of the animal, into the interspace be-

tween the callosities, to escape being
pressed between them and the ground,
and that in time the curvature became

permanent, fitting in of itself when the

organ happens to be sat upon." Under
these circumstances it is not surprising
that the surface of the tail should have
been roughened and rendered callous;

and Dr. Murie,98 who carefully observed
this species in the Zoological Gardens, as

well as three other closely allied forms
with slightly longer tails, says that when
the animal sits down, the tail

"
is neces-

sarily thrust to one side of the buttocks ;

and whether long or short its root is con-

sequently liable to be rubbed or chafed."
As we now have evidence that mutila-

tions occasionally produce an inherited

effect,
94 it is not very improbable that in

short-tailed monkeys, the projecting part
of the tail, being functionally useless,

should after many generations have be-
come rudimentary and distorted, from be-

ing continually rubbed and chafed. We
see the projecting part in this condition
in the Macacus brunneus, and absolutely
aborted in the M. ecaudatus and in sev-

eral of the higher apes. Finally, then, as
far as we can judge, the tail has disap-
peared in man and the anthropomorphous
apes, owing to the terminal portion hav-

ing been injured by friction during a long
lapse of time ; the basal and embedded
portion having been reduced and modi-
fied, so as to become suitable to the erect
or semi-erect position.

90. I have now endeavored to show
that some of the most distinctive charac-
ters of man have in all probability been

acquired, either directly, or more com-

monly indirectly, through natural selec-

tion. We should bear in mind that mod-
ifications in structure or constitution,
which do not serve to adapt an organism
to its habits of life, to the food which it

consumes, or passively to the surrounding
conditions, cannot have been thus ac-

quired. We must not, however, be too

83 ' Proc. Zoolog. Soc.' 1872, p. 786.
94 I allude to Dr. Brown-Sequard's observations

on the transmitted effect of an operation causing
epilepsy in guinea-pigs, and likewise more recently
on the analogous effects of cutting the sympathetic
nerve in the neck. I shall hereafter have occasion
to refer to Mr. Salvin's interesting case of the ap-
parently inherited effects of mot-mots biting off
the barbs of their own tail-feathers. See also on
the general subject

'

Variation of Animals and
Plants under Domestication,' vol. ii , pp. 22-24.
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tunfident in deciding what modifications

are of service to each being , we should

remember how little we know about the

use of many parts, or what changes in

the blood or tissues may serve to fit an

organism for a new climate or new kinds

of food. Nor must we forget the princi-

ple of correlation, by which, as Isidore

Geoffroy has shown in the case of man,

many strange deviations of structure are

tied together. Independently of correla-

tion, a change in one part often leads,

through the increased or decreased use

of other parts, to other changes of a

quite unexpected nature. It is also well

to reflect on such facts, as the wonderful

growth of galls on plants caused by the

poison of an insect, and, on the remarka-
ble changes of color in the plumage of

parrots when fed on certain fishes, or in-

oculated with the poison of toads ;

* for

we can thus see that the fluids of the sys-
tem, if altered for some special purpose,

might induce other changes. We should

especially bear in mind that modifica-

tions acquired and continually used dur-

ing past ages for some useful purpose,
would probably become firmly fixed, and

might be long inherited.

91. Thus a large yet undefined exten-

sion may safely be given to the direct

and indirect results of natural selection ;

but I now admit, after reading the essay
by Nageli on plants, and the remarks by
various authors with respect to animals,
more especially those recently made by
Professor Broca, that in the earlier edi-

tions of my
'

Origin of Species
'

I perhaps
attributed too much to the action of nat-

ural selection or the survival of the fit-

test. I have altered the fifth edition of

the '

Origin
'

so as to confine my remarks
to adaptive changes of structure ; but I

am convinced, from the light gained dur-

ing even the last few years, that very
many structures which now appear to us

useless, will hereafter be proved to be
useful, and will therefore come within
the range of natural selection. Never-
theless, I did not formerly consider suffi-

ciently the existence of structures, which
as far as we can at present judge, are
neither beneficial nor injurious ; and this

I believe to be one of the greatest over-

sights as yet detected in my work. I

may be permitted to say, as some excuse,
that I had two distinct objects in view;
firstly, to show that species had not been

separately created, and secondly, that

96 ' The Variation of Animals and Plants under
Domestication, voj, ii. pp. 380, 282,

natural selection had been the chief agent
of change, though largely aided by the
inherited effects of habit, and slightly by
the direct action of the surrounding con-
ditions. I was not, however, able to an-
nul the influence of my former belief,

then almost universal, that each species
had been purposely created ; and this

led to my tacit assumption that every de-
tail of structure, excepting rudiments,
was of some special, though unrecog-
nized, service. Any one with this as-

sumption in his mind would naturally
extend too far the action of natural selec-

tion, either during past or present times.

Some of those who admit the principle of

evolution, but reject natural selection,
seem to forget, when criticising my book,
that I had the above two objects in view ;

hence if I have erred in giving to natural
selection great power, which I am very
far from admitting, or in having exagger-
ated its power, which is in itself probable,
I have at least, as I hope, done good ser-

vice in aiding to overthrow the dogma of

separate creations.

92. It is, as I can now see, probable
that all organic beings, including man,
possess peculiarities of structure, which
neither are now, nor were formerly of

any service to them, and which, therefore,
are of no physiological importance. We
know not what produces the numberless

slight differences between the individuals

of each species, for reversion only carries

the problem a few steps backward ; but
each peculiarity must have had its efficient

cause. If these causes, whatever they
may be, were to act more uniformly and

energetically during a lengthened period
(and against this no reason can be as-

signed), the result would probably be
not a mere slight individual difference,
but a well-marked and constant modifi-

cation, though one of no physiological

importance. Changed structures, which
are in no way beneficial, cannot be kept
uniform through natural selection, though
the injurious will be thus eliminated.

Uniformity of character would, however,

naturally follow from the assumed uni-

formity of the exciting causes, and like-

wise from the free intercrossing of many
individuals. During successive periods,
the same organism might in this manner
acquire successive modifications, which
would be transmitted in a nearly uniform
state as long as the exciting causes re-

mained the same and there was free in-

tercrossing. With respect to the exciting
causes we can only say, as when speak-
ing of so-called spontaneous variations



34 BEACON LIGHTS OF SCIENCE.

that they relate much more closely to the

constitution of the varying organism,
than to the nature of the conditions to

which it has been subjected.

93. Conclusion. In this chapter we
have seen that as man at the present day
is liable, like every other animal, to mul-

tiform individual differences or slight

variations, so no doubt were the early

progenitors of man ; the variations being

formerly induced by the same general
causes, and governed by the same gen-
eral and complex laws as at present. As
all animals tend to multiply beyond their

means of subsistence, so it must have

been with the progenitors of man ; and
this would inevitably lead to a struggle
for existence and to natural selection.

The latter process would be greatly aided

by the inherited effects of the increased

use of parts, and these two processes
would incessantly react on each other.

It appears, also, as we shall hereafter see,

that various unimportant characters have
been acquired by man through sexual se-

lection. An unexplained residuum of

change must be left to the assumed uni-

form action of those unknown agencies,
which occasionally induce strongly
marked and abrupt deviations of struct-

ure in our domestic productions.
94. Judging from the habits of savages

and of the greater number of the Quad-
rumana, primeval men, and even their

ape-like progenitors, probably lived in

society. With strictly social animals,
natural selection sometimes acts on the

individual, through the preservation of

variations which are beneficial to the

community. A community which in-

cludes a large number of well-endowed
individuals increases in number, and is

victorious over other less favored ones ;

even although each separate member
gains no advantage over the others of the
same community. Associated insects
have thus acquired many remarkable
structures, which are of little, or no ser-
vice to the individual, such as the pollen-
collecting apparatus, or the sting of the

worker-bee, or the great jaws of soldier-
ants. With the higher social animals, I

am not aware that any structure has been
modified solely for the good of the com-
munity, though some are of secondary
service to it. For instance, the horns of
ruminants and the great canine teeth of
baboons appear to have been acquired by
the males as weapons for sexual strife,
but they are used in defence of the herd
or troop. In regard to certain mental

powers the case, as we shall see in the

fifth chapter, is wholly different ; for

these faculties have been chiefly, or even

exclusively, gained for the benefit of the

community, and the individuals thereof

have at the same time gained an advan-

tage indirectly.

95. It has often been objected to such
views as the foregoing, that man is one
of the most helpless and defenseless
creatures in the world

; and that during
his early and less well-developed condi-
tion he would have been still more help-
less. The Duke of Argyll, for instance,
insists % that " the human frame has di-

verged from the structure of brutes, in

the direction of greater physical helpless-
ness and weakness. That is to say, it is

a divergence which of all others it is most

impossible to ascribe to mere natural se-

lection." He adduces the naked and un-

protected state of the body, the absence
of great teeth or claws for defense, the
small strength and speed of man, and his

slight power of discovering food or of

avoiding danger by smell. To these de-
ficiencies there might be added one still

more serious, namely, that he cannot
climb quickly, and so escape from ene-
mies. The loss of hair would not have
been a great injury to the inhabitants of

a warm country. For we know that the
unclothed Fuegians can exist under a
wretched climate. When we compare
the defenseless state of man with that of

apes, we must remember that the great
canine teeth with which the latter are

provided, are possessed in their full de-

velopment by the males alone, and are

chiefly used by them for fighting with
their rivals ; yet the females, which are
not thus provided, manage to survive.

96. In regard to bodily size or strength,
we do not know whether man is descend-
ed from some small species, like the

chimpanzee, or from one as powerful as

the gorilla ; and, therefore, we cannot say
whether man has become larger and

stronger, or smaller and weaker, than his

ancestors. We should, however, bear in

mind that an animal possessing great size,

strength, and ferocity, and which, like the

gorilla, could defend itself from all ene-

mies, would not perhaps have become
social : and this would most effectually
have checked the acquirement of the

higher mental qualities, such as sympathy
and the love of his fellows. Hence it

might have been an immense advantage

' ' Primeval Man," 1869, p. 66.
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to man to have sprung from some com-

paratively weak creature.

97. The small strength and speed of

man, his want of natural weapons, etc.,

are more than counterbalanced, firstly, by
his intellectual powers, through which he
has formed for himself weapons, tools,

etc., though still remaining in a barbarous

state, and, secondly, by his social quali-
ties which lead him to give and receive

aid from his fellow-men. No country in

the world abounds in a greater degree
with dangerous beasts than Southern
Africa ; no country presents more fearful

physical hardships than the Arctic re-

gions ; yet one of the puniest of races,

that of the Bushmen, maintains itself in

Southern Africa, as do the dwarfed Es-

quimaux in the Arctic regions. The an-

cestors of man were, no doubt, inferior

in intellect, and probably in social dispo-
sition, to the lowest existing savages ; but

it is quite conceivable that they might
have existed, or even flourished, if they
had advanced in intellect, while gradu-

ally losing their brute-like powers, such
as that of climbing trees, etc. But these

ancestors would not have been exposed
to any special danger, even if far more

helpless and defenseless than any exist-

ing savages, had they inhabited some
warm continent or large island, such as

Australia, New Guinea, or Borneo, which
is now the home of the orang. And
natural selection arising from the compe-
tition of tribe with tribe, in some such

large area as one of these, together with

the inherited effects of habit, would, un-
der favorable conditions, have sufficed to

raise man to his present high position in

the organic scale.

CHAPTER III.

COMPARISON OF THE MENTAL POW-
ERS OF MAN AND THE LOWER ANI-
MALS.

The difference in mental power between the high-
est ape and the lowest savage, immense Cer
tain instincts in common The emotions Curi-

osity Imitation Attention Memory Imagi-
nation Reason Progressive improvement-
Tools and weapons used by animals Abstrac-

tion, self-consciousness Language Sense of

beauty Belief in God, spiritual agencies, su-

perstitions.

98. WE have seen in the last two chap-
ters that man bears in his bodily struct-

ure clear traces of his descent from some
lower form ; but it may be urged that, as
man differs so greatly in his mental

power from all other animals, there must
be some error in this conclusion. No
doubt the difference in this respect is

enormous, even if we compare the mind
of one of the lowest savages, who has no
words to express any number higher than
four, and who uses hardly any abstract
terms for common objects or for the af-

fections,
1 with that of the most highly

organized ape. The difference would, no
doubt, still remain immense, even if one
of the higher apes had been improved or
civilized as much as a dog has been in

comparison with its parent-form, the wolf
or jackal. The Fuegians rank among
the lowest barbarians ; but I was con-

tinually struck with surprise how closely
the three natives on board H.M.S. " Bea-

gle," who had lived some years in Eng-
land, and could talk a little English, re-

sembled us in disposition and in most of

our mental faculties. If no organic being
excepting man had possessed any men-
tal power, or if his powers had been of a

wholly different nature from those of the
lower animals, then we should never
have been able to convince ourselves
that our high faculties had been gradu-
ally developed. But it can be shown that

there is no fundamental difference of this

kind. We must also admit that there is

a much wider interval in mental power
between one of the lowest fishes, as a

lamprey or lancelet, and one of the highef
apes, than between an ape and man ; yet
this interval is filled up by numberless

gradations.

99. Nor is the difference slight in

moral disposition between a barbarian,
such as the man described by the old

navigator Byron, who dashed his child

on the rocks for dropping a basket of

sea-urchins, and a Howard or Clarkson ;

and in intellect, between a savage who
uses hardly any abstract terms, and a
Newton or Shakespeare. Differences of

this kind between the highest men of the

highest races and the lowest savages, are

connected by the finest gradations.
Therefore it is possible that they might
pass and be developed into each other.

100. My object in this chapter is to

show that there is no fundamental differ-

ence between man and the higher mam-
mals in their mental faculties. Each
division of the subject might have been
extended into a separate essay, but must
here be treated briefly. As no classifica-

tion of the mental powers has been uni-

versally accepted, I shall arrange my re~

1 See the evidence on those points, as given bjr
Lubbock.

'

Prehistoric Times,' p. 354, etc.
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marks in the order most convenient for

my purpose ; and will select those facts

which have struck me most, with the

hope that they may produce some effect

on the reader.

101. With respect to animals very low

in the scale, I shall give some additional

facts under Sexual Selection, showing
that their mental powers are much higher
than might have been expected. The

variability of the faculties in the individ-

uals of the same species is an important

point for us, and some few illustrations

will here be given. But it would be

superfluous to enter into many details on
this head, for I have found on frequent

inquiry, that it is the unanimous opinion
of all those who have long attended to

animals of many kinds, including birds,

that the individuals differ greatly in every
mental characteristic. In what manner
the mental powers were first developed
in the lowest organisms, is as hopeless
an inquiry as how life itself first origi-
nated. These are problems for the dis-

tant future, if they are ever to be solved

by man.
102. As man possesses the same senses

.as the lower animals, his fundamental in-

tuitions must be the same. Man has
also some few instincts in common, as that

of self-preservation, sexual love, the love

of the mother for her new-born offspring,
the desire possessed by the latter to suck,
and so forth. But man, perhaps, has
somewhat fewer instincts than those pos-
sessed by the animals which come next
to him in the series. The orang in the
Eastern islands, and the chimpanzee in

Africa, build platforms on which they
sleep ; and, as both species follow the
same habit, it might be argued that this

was due to instinct, but we cannot feel

sure that it is not the result of both ani-

mals having similar wants, and possessing
similar powers of reasoning. These
apes, as we may assume, avoid the many
poisonous fruits of the tropics, and man
has no such knowledge : but as our do-
mestic animals, when taken to foreign
lands, and when first turned out in the

spring, often eat poisonous herbs, which
they afterward avoid, we cannot feel

sure that the apes do not learn from their
own experience or from that of their

parents what fruits to select. It is, how-
ever, certain, as we shall presently see,
that apes have an instinctive dread of

serpents, and probably of other danger-
ous animals.

103. The fewness and the comparative
simplicity of the instincts in the higher ani-

mals are remarkable in contrast with those

of the lower animals. Cuvier maintained
that instinct and intelligence stand in an
inverse ratio to each other ; and some
have thought that the intellectual faculties

of the higher animals have been gradu-
ally developed from their instincts. But
Pouchet, in an interesting essay,

2 has
shown that no such inverse ratio really ex-

ists. Those insects which possess the

most wonderful instincts are certainly the

most intelligent. In the vertebrate series,

the least intelligent members, namely
fishes and amphibians, do not possess

complex instincts ; and among mam-
mals the animal most remarkable for its

instincts, namely the beaver, is highly in-

telligent, as will be admitted by every one
who has read Mr. Morgan's excellent

work.8

104. Although the first dawnings of in-

telligence, according to Mr. Herbert

Spencer,
4 have been developed through

the multiplication and co-ordination of

reflex actions, and although many of the

simpler instincts graduate into reflex ac-

tions, and can hardly be distinguished
from them, as in the case of young ani-

mals sucking, yet the more complex in-

stincts seem to have originated independ-
ently of intelligence. I am, however,

very far from wishing to deny that in-

stinctive actions may lose their fixed and

untaught character, and be replaced by
others performed by the aid of the free will.

On the other hand, some intelligent
actions, after being performed during
several generations, become converted
into instincts and are inherited, as
when birds on oceanic islands learn to

avoid man. These actions may then
be said to be degraded in character,
for they are no longer performed through
reason or from experience. But the

greater number of the more complex in-

stincts appear to have been gained in a

wholly different manner, through the nat-

ural selection of variations of simpler in-

stinctive actions. Such variations appear
to arise from the same unknown causes

acting on the cerebral organization, which
induce slight variations or individual dif-

ferences in other parts of the body ; and
these variations, owing to our ignorance,
are often said to arise spontaneously.
We can, I think, come to no other con-
clusion with respect to the origin of the

s 'L'Instinct chez les Insectes. 'Revue des
Deux Mondes,' Feb. 1870, p. 690.

5 ' The American Beaver and his Works,' 1868.
4 ' The Principles of Psychology,' ad edit. 1870,

pp. 418-443.
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more complex instincts, when we reflect

on the marvelous instincts of sterile

worker-ants and bees, which leave no off-

spring to inherit the effects of experience
and of modified habits.

105. Although, as we learn from the

above-mentioned insects and the beaver,

a high degree of intelligence is certainly

compatible with complex instincts, and

although actions, at first learnt voluntarily
can soon through habit be performed with

the quickness and certainty of a reflex ac-

tion, yet it is not improbable that there is

a certain amount of interference between
the development of free intelligence and
of instinct, which latter implies some in-

herited modification of the brain. Little

is known about the functions of the brain,

but we can perceive that as the intellect-

ual powers become highly developed, the

various parts of the brain must be con-

nected by very intricate channels of the

freest intercommunication , and as a con-

sequence, each separate part would per-

haps tend to be less well fitted to answer
to particular sensations or associations in

a definite and inherited that is instinctive

manner. There seems even to exist

some relation between a low degree of in-

telligence and a strong tendency to the

formation of fixed, though not inherited

habits ; for as a sagacious physician re-

marked to me, persons who are slightly
imbecile tend to act in everything by rou-

tine or habit ; and they are rendered

much happier if this is encouraged.
106. I have thought this digression

worth giving, because we may easily un-

derrate the mental powers of the higher
animals, and especially of man, when we
compare their actions founded on the

memory of past events, on foresight, rea-

son, and imagination, with exactly similar

actions instinctively performed by the

lower animals ; in this latter case the ca-

pacity of performing such actions has

been gained, step by step, through the va-

riability of the mental organs and natural

selection, without any conscious intelli-

gence on the part of the animal during
each successive generation. No doubt,
as Mr. Wallace has argued,

5 much of the

intelligent work done by man is due to

imitation and not to reason ; but there is

this great difference between his actions

and many of those performed by the lower

animals, namely, that man cannot, on his

first trial, make, for instance, a stone

hatchet or a canoe, through his power of

5 ' Contributions to the Theory of Natural Selec-

tion.' 1870. p. 212.

imitation. He has to learn his work by
practice; a beaver, on the other hand',
can make its dam or canal, and a bird its

nest, as well, or nearly as well, and a

spider its wonderful web, quite as well,6

the first time it tries, as when old and ex-

perienced.
107. To return to our immediate subject :

the lower animals, like man, manifestly
feel pleasure and pain, happiness and
misery. Happiness is never better ex-

hibited than by young animals, such as

puppies, kittens, lambs, etc., when play-
ing together, like our own children.
Even insects play together, s has been
described by that excellent observer, P.

Huber,7 who saw ants chasing and pre-
tending to bite each other, like so many
puppies.

1 08. The fact that the lower animals
are excited by the same emotions as our-
selves is so well established, that it will

not be necessary to weary the reader by
many details. Terror acts in the same
manner on them as on us, causing the

muscles to tremble, the heart to palpitate,
the sphincters to be relaxed, and the hair

to stand on end. Suspicion, the offspring
of fear, is eminently characteristic of

most wild animals. It is, I think, impos-
sible to read the account given by Sir E.

Tennent, of the behavior of the female

elephants, used as decoys, without ad-

mitting that they intentionally practice
deceit, and well know what they are
about. Courage and timidity are ex-

tremely variable qualities in the individ-

uals of the same species, as is plainly
seen in our dogs. Some dogs and horses

are ill-tempered, and easily turn sulky,
others are good-tempered ; and these

qualities are certainly inherited. Every
one knows how liable animals are to fu-

rious rage, and how plainly they show it.

Many, and probably true, anecdotes have
been published on the long-delayed and
artful revenge of various animals. The
accurate Rengger, and Brehm 8 state that

the American and African monkeys
which they kept tame, certainly revenged
themselves. Sir Andrew Smith, a zo-

ologist whose scrupulous accuracy was
known to many persons, told me the fol-

For the evidence on this head, see Mr. J. Tra-
herne Moggridge's most interesting work,

' Har-
vesting Ants and Trap-door Spiders,' 1873, p. 126,
128.

7 ' Recherches sur les Mceurs des Fourmis,' 1810,

p. 173.
8 All the following statements, given on the au-

thority of these two naturalists, are taken from

Rengger's
'

Naturgesch. der Saugethiere von Par-

aguay," 1830, s. 41-57, and from Brehm's '

Thierle
ben.' B. i. s. 10-87.
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lowing story of which he was himself an

eye-witness : at the Cape of Good Hope
an officer had often plagued a certain

baboon, and the animal, seeing him ap-

proaching one Sunday for parade, poured
water into a hole and hastily made some

thick mud, which he skillfully dashed

over the officer as he passed by, to the

amusement of many bystanders. For

long afterward the baboon rejoiced and

triumphed whenever he saw his victim.

109. The love of a dog for his master

is notorious; as an old writer quaintly

says,
9 " A dog is the only thing on this

earth that luvs you more than he luvs

himself."

1 10. In the agony of death a dog has

been known to caress his master, and

every one has heard of the dog suffering

under vivisection, who licked the hand of

the operator ; this man, unless the opera-
tion was fully justified by an increase of

our knowledge, or unless he had a heart

of stone, must have felt remorse to the

last hour of his life.

in. As Whewell 10 has well asked,
" who that reads the touching instances

of maternal affection, related so often of

the women of all nations, and of the fe-

males of all animals, can doubt that the

principle of action is the same in the two
cases ?

" We see maternal affection ex-

hibited in the most trifling details , thus

Rengger observed an American monkey
(a Cebus) carefully driving away the flies

which plagued her infant ; and Duvaucel
saw a Hylobates washing the faces of her

young ones in a stream. So intense is

the grief of female monkeys for the loss

of their young, that it invariably caused
the death of certain kinds kept under
confinement by Brehm in N. Africa.

Orphan monkeys were always adopted
and carefully guarded by the other mon-

keys, both males and females. One fe-

male baboon had so capacious a heart
that she not only adopted young monkeys
of other species, but stole young dogs
and cats, which she continually carried
about. Her kindness, however, did not

go so far as to share her food with her

adopted offspring, at which Brehm was
surprised, as his monkeys always divided

everything quite fairly with their own
young ones. An adopted kitten scratched
this affectionate baboon, who certainly
had a fine intellect, for she was much as-
tonished at being scratched, and imme-

Quoted by Dr. Lauder Lindsay, in his
'

Physi-
ology of Mind in the Lower Animals ;

' '

Journal of
Mental Science,' April 1871, p. 38.

'
'

Bridgewater Treatise,' p. 263.

diately examined the kitten's feet, and

without more ado bit off the claws.11 In

the Zoological Gardens, I heard from

the keeper that an old baboon (C. chac-

ma) had adopted a Rhesus monkey ; but

when a young drill and mandrill were

placed in the cage, she seemed to per-
ceive that these monkeys, though dis-

tinct species, were her nearer relatives,

for she at once rejected the Rhesus and

adopted both of them. The young Rhe-

sus, as I saw, was greatly discontented at

being thus rejected, and it would, like a

naughty child, annoy and attack the

young drill and mandrill whenever it

could do so with safety ; this conduct ex-

citing great indignation in the old bab-

oon. Monkeys will also, according to

Brehm, defend their master when at-

tacked by any one, as well as dogs to

whom they are attached, from the at-

tacks of other dogs. But we here trench

on the subjects of sympathy and fidelity,

to which I shall recur. Some of Brehm's

monkeys took much delight in teasing
a certain old dog whom they disliked, as

well as other animals, in various ingen-
ious ways.

112. Most of the more complex emo-
tions are common to the higher animals

and ourselves. Every one has seen how
jealous a dog is of his master's affection,

if lavished on any other creature ; and I

observed the same fact with monkeys.
This shows that animals not only love,

but have desire to be loved. Animals

manifestly feel emulation. They love ap-

probation or praise ; and a dog carrying
a basket for his master exhibits in a high
degree self-complacency or pride. There

can, I think, be no doubt that a dog feels

shame, as distinct from fear, and some-

thing very like modesty when begging too

often for food. A great dog scorns the

snarling of a little dog, and this may be
called magnanimity. Several observers
have stated that monkeys certainly dislike

being laughed at ; and they sometimes
invent imaginary offenses. In the Zoolog-
ical Gardens I saw a baboon who always
got into a furious rage when his keeper
took out a letter or book and read it aloud
to him ; and his rage was so violent that,

as I witnessed on one occasion, he bit

his own leg till the blood flowed. Dogs
show what may be fairly called a sense of

humor, as distinct from mere play . if a

11 A critic, without any grounds (' Quarterly Re-
view,' July, 1871, p. 72), disputes the possibility of
this act as described by Brehm, for the sake of dis-

crediting my work. Therefore I tried, and found
that I could readily seize with my own teeth the

sharp little claws of a kitten nearly five weeks old.
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bit of stick or other such object be thrown
to one, he will often carry it away for a

short distance ; and then squatting down
with it on the ground close before him,
will wait until his master comes quite
close to take it away. The dog will then

seize it and rush away in triumph, repeat-

ing the same maneuver, and evidently

enjoying the practical joke.
1 1 3. We will now turn to the more in-

tellectual emotions and faculties, which
are very important, as forming the basis

for the'development of the higher mental

powers. Animals manifestly enjoy ex-

citement, and suffer from ennui, as may
be seen with dogs, and, according to

Rengger, with monkeys. All animals

feel Wonder, and many exhibit Curiosity.

They sometimes suffer from this latter

quality, as when the hunter plays antics

and thus attracts them , I have witnessed

this with deer, and so it is with the wary
chamois, and with some kinds of wild-

ducks. Brehm gives a curious account of

the instinctive dread, which his monkeys
exhibited for snakes , but their curiosity
was so great that they could not desist

from occasionally satiating their horror in

a most human fashion, by lifting up the

lid of the box in which the snakes were

kept. I was so much surprised at his ac-

count, that I took a stuffed and coiled-up
snake into the monkey-house at the

Zoological Gardens, and the excitement
thus caused was one of the most curious

spectacles which I ever beheld. Three

species of Cercopithecus were the most
alarmed , they dashed about their cages,
and uttered sharp signal cries of danger,
which were understood by the other mon-

keys. A few young monkeys and one old

Anubis baboon alone took no notice of

the snake. I then placed the stuffed spec-
imen on the ground in one of the larger

compartments. After a time all the

monkeys collected round it in a large cir-

cle, and staring intently, presented a most
ludicrous appearance. They became ex-

tremely nervous ,
so that when a wooden

ball with which they were familiar as a

plaything, was accidently moved in the

straw, under which it was partly hidden,

they all instantly started away. These

monkeys behaved very differently when
a dead fish, a mouse,12 a living turtle, and
other new objects were placed in their

cages ; for though at first frightened,

they soon approached, handled, and ex-

amined them. I then placed a live snake

'* I have given a short account of their behavior
on this occasion in my

'

Expression of the Emo-
tions,' p. 43.

in a paper bag, with the moutti loosely
closed, in one of the larger compartments.
One of the monkeys immediately ap-
proached, cautiously opened the bag a
little, peeped in, and instantly dashed
away. Then I witnessed what Brehm
has described, for monkey after monkey,
with head raised high and turned on one
side, could not resist taking a momentary
peep into the upright bag, at the dread-
ful object lying quietly at the bottom. It

would almost appear as if monkeys had
some notion of zoological affinities, for

those kept by Brehm exhibited a strange,
though mistaken, instinctive dread of in-

nocent lizards and frogs. An orang, also,
has been known to be much alarmed at

the first sight of a turtle.18

114. The principle of Imitation is

strong in man, and especially, as I have

myself observed, with savages. In cer-

tain morbid states of the brain this tenden-

cy is exaggerated to an extraordinary de-

gree ; some hemiplegic patients'and others,
at the commencement of inflammatory
softening of the brain, unconsciously im-
itate every word which is uttered, whether
in their own or in a foreign language, and

every gesture or action which is performed
near them.1* Desor 15 has remarked that

no animal voluntarily imitates an action

performed by man, until in the ascending
scale we come to monkeys, which are
well known to be ridiculous mockers.

Animals, however, sometimes imitate

each other's actions ; thus two species
of wolves, which had been reared by
dogs, learned to bark, as does some-
times the jackal,

16 but whether this can be
called voluntary imitation is another ques-
tion. Birds imitate the songs of their

parents, and sometimes of other birds ,

and parrots are notorious imitators of

any sound which they often hear. Bur-
eau de la Malle gives an account 17 of a dog
reared by a cat, who learnt to imitate the

well-known action of a cat licking her

paws and thus washing her ears and face ;

this was also witnessed by the celebrated

naturalist Audouin. I have received sev-

eral confirmatory accounts ; in one of

these, a dog had not been suckled by a

cat, but had been brought up with one,

together with kittens, and had thus ac-

> W. C. L. Martin,
' Nat. Hist, of Mammalia,'

1841,0. 405.
14 Dr. Bateman,

' On Aphasja,' 1870. p. no.
s Quoted by Vogt,

' Memoire sur les Microc*.

phales,' 1867, p. 168.

'The Variation of Animals and Plants under
Domestication," vol. i. p. 27.

' Annales des Sc. Nat/ (ist Series), torn. xxii.

P- 397-
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quired the above habit, which he ever

afterward practiced during his life of

thirteen years. Bureau de la Malle's dog
likewise learnt from the kittens to play

with a ball by rolling it about with his

forepaws, and springing on it. A cor-

respondent assures me that a cat in his

house used to put her paws into jugs of

milk having too narrow a mouth for

her head. A kitten of this cat soon

learned the same trick, and practiced it

ever afterward, whenever there was an

opportunity.
115. The parents of many animals,

trusting to the principle of imitation in

their young, and more especially to their

instinctive or inherited tendencies, may
be said to educate them. We see this

when a cat brings a live mouse to her

kittens; and Bureau de la Malle has

given a curious account (in the paper
above quoted) of his observations on

hawks which taught their young dexter-

ity, as well as judgment of distances, by
first dropping through the air dead mice

and sparrows, which the young generally
failed to catch, and then bringing them
live birds and letting them loose.

116. Hardly any faculty is more im-

portant for the intellectual progress of

man than Attention, Animals clearly
manifest this power, as when a cat

watches by a hole and prepares to spring
on its prey. Wild animals sometimes
become so absorbed when thus engaged,
that they may be easily approached.
Mr. Bartlett has given me a curious

proof how variable this faculty is in

monkeys. A man who trains monkeys
to act in plays, used to purchase common
kinds from the Zoological Society at the

price of five pounds for each ; but he of-

fered to give double the price, if he might
keep three or four of them for a few

days, in order to select one. When
asked how he could possibly learn so

soon, whether a particular monkey would
turn out a good actor, he answered that
it all depended on their power of atten-
tion. If, when he was talking and ex-

plaining anything to a monkey, its atten-
tion was easily distracted, as by a fly on
the wall or other trifling object, the'case
was hopeless. If he tried by punish-
ment to make an inattentive monkey act,
it turned sulky. On the other hand, a
monkey which carefully attended to him
could always be trained.

117. It is almost superfluous to state
that animals have excellent Memories for

persons and places. A baboon at the

Cape of Good Hope, as I have been in-

formed by Sir Andrew Smith, recognized
him with joy after an absence of nine

months, I had a dog who was savage
and averse to all strangers, and I pur-

posely tried his memory after an absence

of five years and two days. I went near

the stable where he lived, and shouted to

him in my old manner, he showed no

joy, but instantly followed me out walk-

ing, and obeyed me, exactly as if I had

parted with him only half an hour before.

A train of old associations, dormant dur-

ing five years, had thus been instantane-

ously awakened in his mind. Even ants,

as P. Huber 18 has clearly shown, recog-
nized their fellow-ants belonging to the

same community after a separation of

four months. Animals can certainly by
some means judge of the intervals of

time between recurrent events.

1 1 8. The Imagination is one of the

highest prerogatives of man. By this fac-

ulty he unites former images and ideas, in-

dependently of the will, and thus creates

brilliant and novel results. A poet, as

Jean Paul Richter remarks,19 "who must
reflect whether he shall make a charac-

ter say yes or no to the devil with him ,

he is only a stupid corpse." Breaming
gives us the best notion ot this power ;

as Jean Paul again says,
" The dream is

an involuntary art of poetry." The value
of the products of our imagination de-

pends of course on the number, accuracy,
and clearness of our impressions, on our

judgment and taste in selecting or. reject-

ing the involuntary combinations, and to

a certain extent on our power of volun-

tarily combining them. As dogs, cats,

horses, and probably all the higher ani-

mals, even birds 25 have vivid dreams, and
this is shown by their movements and
the sounds uttered, we must admit that

they possess some power of imagination.
There must be something special, which
causes dogs to howl in the night, and es-

pecially during moonlight, in that re-

markable and melancholy manner called

baying. All dogs do not do so ; and, ac-

cording to Houzeau.21
they do not then

look at the moon, but at some fixed point
near the horizon. Houzeau thinks that

their imaginations are disturbed by the

vague outlines of the surrounding ob-

jects, and conjure up before them fantas-

xxi. Houzeau says that his parokeets and canary
birds dreamt :

'
Faculte's Mentales,' torn. ii. p. 136

1 ' Facult& Mentales des Animaux,' 1872, torn
n. p. 181.
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tic images : if this be so, their feelings

may almost be called superstitious.

119. Of all the faculties of the human
mind, it will, I presume, be admitted that

Reason stands at the summit. Only a

few persons now dispute that animals

possess some power of reasoning. Ani-

mals may constantly be seen to pause,
deliberate, and resolve. It is a signifi-

cant fact, that the more the habits of any

particular animal are studied by a nat-

uralist, the more he attributes to reason

and the less to unlearnt instincts.22 In

future chapters we shall see that some
animals extremely low in the scale appa-

rently display a certain amount of reason.

No doubt it is often difficult to distin-

guish between the power of reason and
that of instinct. For instance, Dr.

Hayes, in his work on ' The Open Polar

Sea,' repeatedly remarks that his dogs,
instead of continuing to draw the sledges
in a compact body, diverged and sepa-
rated when they came to thin ice, so that

their weight might be more evenly distrib-

uted. This was often the first warning
which the travelers received that the ice

was becoming thin and dangerous.
Now, did the dogs act thus from the ex-

perience of each individual, or from the

example of the older and wiser dogs, or

from an inherited habit, that is from in-

stinct ? This instinct may possibly have

arisen since the time, long ago, when

dogs were first employed by the natives

in drawing their sledges , or the Arctic

wolves, the parent-stock of the Esqui-
maux dog, may have acquired an instinct,

impelling them not to attack their prey in

a close pack, when on thin ice.

120. We can only judge by the circum-

stances under which actions are per-

formed, whether they are due to instinct,

or to reason, or to the mere association

of ideas : this latter principle, however, is

intimately connected with reason. A
curious case has been given by Prof.

Mobius,23 of a pike, separated by a piate
of glass from an adjoining aquarium
stocked with fish, and who often dashed
himself with such violence against the

glass in trying to catch the other fishes,

that he was sometimes completely stun-

ned. The pike went on thus for three

months, but at last learnt caution, and
ceased to do so. The plate of glass was
then removed but the pike would not at-

M Mr. L. H. Morgan's work on 'The American
Beaver,' 1868, offers a good illustration of this re-

mark. I cannot help thinking, however, that he

goes too far in underrating the power of Instinct.
13 'Die BewegungenderThiere.' etc., 1873, P- "

tack these particular fishes, though he
would devour others which were after-

ward introduced ; so strongly was the

idea of a violent shock associated in his

feeble mind with the attempt on his

former neighbors. If a savage, who had
never seen a large plate-glass window,
were to dash himself even once against
it, he would for a long time afterward
associate a shock with a window-frame ;

but very differently from the pike, he
would probably reflect on the nature of

the impediment, and be cautious under

analogous circumstances. Now with

monkeys, as we shall presently see. a

painful or merely a disagreeable impres-
sion, from an action once performed, is

sometimes sufficient to prevent the ani-

mal from repeating it. If we attribute

this difference between the monkey and
the pike solely to the association of ideas

being so much stronger and more per-
sistent in the one than the other, though
the pike often received much the more
severe injury, can we maintain in the

case of man that a similar difference im-

plies the possession of a fundamentally
different mind ?

121. Houzeau relates 24
that, while

crossing a wide and arid plain in Texas,
his two dogs suffered greatly from thirst,

and that between thirty and forty times

they rushed down the hollows to search

for water. These hollows were not val-

leys, and there were no trees in them, or

any other difference in the vegetation,
and as they were absolutely dry there

could have been no smell of damp earth.

The dogs behaved as if they knew that a

dip in the ground offered them the best

chance of finding water, and Houzeau
has often witnessed the same behavior in

other animals.

122. I have seen, as I daresay have

others, that when a small object is thrown

on the ground beyond the reach of one

of the elephants in the Zoological Gar-

dens, he blows through his trunk on the

ground beyond the object, so that the

current reflected on all sides may drive

the object within his reach. Again a

well-known ethnologist, Mr. Westropp,
informs me that he observed in Vienna a

bear deliberately making with his paw a

current in some water, which was close

to the bars of his cage, so as to draw a

piece of floating bread within his reach.

These actions of the eleplrmt and bear

can hardlv be attributed to instinct or in-

** 'Faculte's Mentales des Animaux,' 1872, torn

ii. p. 265.
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herited habit, as they would be of little

use to an animal in a state of nature.

Now, what is the difference between such

actions, when performed by an unculti-

vated man, and by one of the higher ani-

mals?

123. The savage and the dog have often

found water at a low level, and the coin-

cidence under such cicumstances has be-

come associated in their minds. A cul-

tivated man would perhaps make some

general proposition on the subject ; but

from all that we know of savages it is ex-

tremely doubtful whether they would do
so, and a dog certainly would not. But a

savage as well as a dog, would search in

the same way, though frequently disap-

pointed ; and in both it seems to be

equally an act of reason, whether or not

any general proposition on the subject is

consciously placed before the mind.25

The same would apply to the elephant
and the bear making currents in the air

or water. The savage would certainly
neither know nor care by what law the

desired movements were effected , yet
his act would be guided by a rude process
of reasoning, as surely as would a philos-

opher in his longest chain of deductions.
There would no doubt be this difference

between him and one of the higher ani-

mals, that he would take notice of much
slighter circumstances and conditions,
and would observe any connection be-
tween them after much less experience,
and this would be of paramount impor-
tance. I kept a daily record of the ac-
tions of one of my infants, and when he
was about eleven months old, and before
he could speak a single word, I was contin-

ually struck with the greater quickness
with which all sorts of objects and sounds
were associated together in his mind,
compared with that of the most intelligent

dogs I ever knew. But the higher ani-
mals differ in exactly the same way in

this power of association from those low
in the scale, such as the pike, as well as in
that of drawing inferences and of ob-
servation.

124. The promptings of reason, after

very short experience, are well shown by
the following actions of American mon-
keys, which stand low in their order.

Rengger, a most careful observer, states
that when he first gave eggs to his mon-

* Prof. Huxley has analyzed with admirable
clearness the mental steps by which a man, as well
as a dog , arrives at a conclusion in a case analo-
gous to that given in my text. See his article,

' Mr.
Darwin s Critics,' in the '

Contemporary Review,'
Nov. 1871, p. 462, and in his

'

Critiques and Essays
'

1873, p. 379.

keys in Paraguay, they smashed them,
and thus lost much of their contents ;

afterward they gently hit one end against
some hard body, and picked off the bits

of shell with their fingers. After cutting
themselves only once with any sharp tool,

they would not touch it again, or would
handle it with the greatest caution.

Lumps of sugar were often given them

wrapped up in paper ; and Rengger
sometimes put a live wasp in the paper, so

that in hastily unfolding it they got stung ;

after this had once happened, they always
first held the packet to their ears to de-
tect any movement within.26

125. The following cases relate todogs.
Mr. Colquhoun

27
winged two wild-ducks,

which fell on the further side of a stream ;

his retriever tried to bring over both at

once, but could not succeed ; she then,

though never before known to ruffle a

feather, deliberately killed one, brought
over the other, and returned for the dead
bird. Col. Hutchinson relates that two

partridges were shot at once, one being
killed, the other wounded ; the latter ran

away, and was caught by the retriever,

who on her return came across the dead
bird ;

" she stopped, evidently greatly
puzzled, and after one or two trials, find-

ing she could not take it up without per-

mitting the escape of the winged bird,

she considered a moment, then deliberately
murdered it by giving it a severe crunch,
and afterward brought away both to-

gether. This was the only known in-

stance of her ever having willfully injured

any game." Here we have reason,

though not quite perfect, for the retriever

might have brought the wounded bird

first and then returned for the dead one,
as in the case of the two wild-ducks. I

give the above cases, as resting on the

evidence of two independent witnesses,
and because in both instances the retriev-

ers, after deliberation, broke through a
habit which is inherited by them, and be-
cause they show how strong their reason-

ing faculty must have been to overcome a
fixed habit.

126. 1 will conclude by quoting a remark

by the illustrious Humboldt.28 The mule-
teers in S. America say,

'

I will not give you
the mule whose step is easiest, but la mas

* Mr. Belt, in his most interesting work,
' The

Naturalist in Nicaragua," 1874 (p. 119), likewise de-
scribes various actions of a tamed Cebus, which, I

think, clearly show that this animal possessed some
reasoning power.

87 ' The Moor and the Loch,' p. 45 ; Col. Hutch-
inson on '

Dog Breaking,' 1850, p. 46.
a8 '

Personal Narrative,' Eng. translat., vol. iii. p.
106.
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ractonal, the one that reasons best ;

' '

and as he adds,
''

this popular expression,
dictated by long experience, combats the

system of animated machines, better per-

haps than all the arguments of speculative

philosophy." Nevertheless some writers

even yet deny that the higher animals pos-
sess a trace of reason , and they endeavor
to explain away, by what appears to be

mere verbiage,
29 all such facts as those

above given.

127. It has, I think, now been shown
that man and the higher animals, espe-

cially the Primates, have some few in-

stincts in common. All have the same
senses, intuitions, and sensations, similar

passions, affections, and emotions, even the

more complex ones, such as jealousy,

suspicion, emulation, gratitude, and mag-
nanimity ; they practise deceit and are

revengeful ; they are sometimes suscepti-
ble to ridicule, and even have a sense of

humor ; they feel wonder and curiosity ;

they possess the same faculties of imita-

tion, attention, deliberation, choice, mem-
ory, imagination, the association of ideas,

and reason, though in very different de-

grees. The individuals of the same spe-
cies graduate in intellect from absolute

imbecility to high excellence. They are

also liable to insanity, though far less

often than in the case of man.*-* Never-

theless, many authors have insisted that

man is divided by an insuperable barrier

from all the lower animals in his mental
faculties. I formerly made a collection

of above a score of such aphorisms, but

they are almost worthless, as their wide
difference and number prove the diffi-

culty, if not the impossibility, of the at-

tempt. It has been asserted that man
alone is capable of progressive improve-
ment ; that he alone makes use of tools

or fire, domesticates other animals, or

possesses property , that no animal has
the power of abstraction, or of forming
general concepts, is self-conscious and

comprehends itself; that no animal em-

ploys language ; that man alone has a

99 I am glad to find that so acute a reasoner as
Mr. Leslie Stephen (' Darwinism and Divinity, Es-
says on Free-thinking,' 1873, p. 80), in speaking of
the supposed impassable barrier between the
minds of man and the lower animals, says,

" The
distinctions, indeed, which have been drawn, seem
to us to rest upon no better foundation than a great
many other metaphysical distinctions ; that is, the

assumption that because you can give two things
different names, they must therefore have different
natures. It is difficult to understand how any body
who has ever kept a dog, or seen an elephant, can

Lindsay, in '

Journal of Mental' Science,' July,

sense of beauty, is liable to caprice, has
the feeling of gratitude, mystery, etc.; be-
lieves in God, or is endowed with a con-
science. I will hazard a few remarks
on the more important and interesting of

these points.
128. Archbishop Sumner formerly

maintained 31 that man alone is capable
of progressive improvement. That he is

capable of incomparably greater and more

rapid improvement than is any other ani-

mal, admits of no dispute ; and this is

mainly due to his power of speaking and

handing down his acquired knowledge.
With animals, looking first to the individ-

ual, every one who has had any experience
in setting traps, knows that young ani-

mals can be caught much more easily
than old ones , and they can be much
more easily approached by an enemy.
Even with respect to old animals, it is im-

possible to catch many in the same place
and in the same kind of trap, or to de-

stroy them by the same kind of poison ,

yet it is improbable that all should have

partaken of the poison, and impossible
that all should have been caught in a

trap. They must learn caution by see-

ing their brethren caught or poisoned.
In North America, where the fur-bearing
animals have long been pursued, they ex-

hibit, according to the unanimous testi-

mony of all observers, an almost incredi-

ble amount of sagacity, caution and cun-

ning; but trapping has been there so

long carried on, that inheritance may pos-

sibly have come into play. I have re-

ceived several accounts that when tele-

graphs are first set up in any district,

many birds kill themselves by flying

against the wires, but that in the course

of a very few years they learn to avoid

this danger, by seeing, as it would appear,
their comrades killed.82

129. If we look to successive genera-
tions, or to the race, there is no doubt

that birds and other animals gradually
both acquire and lose caution in relation

to man or other enemies j

88 and this cau-

tion is certainly in chief part an inherited

habit or instinct, but in part the result oi

individual experience. A good observer,

Leroy,
84

states, that in districts where

Quoted by Sir C. Lyell, 'Antiquity of Man,' p.

For additional evidence, with details, see M.

Houzeau,
' Les Facultes Mentales,' torn. ii. 1872, p.

s See, with respect to birds on oceanic islands,

my ' Journal of Researches during the voyage of

the "
Beagle,"

'

1845, p. 398.
'

Origin of Species,

5th edit. p. 260.
' Lettres Phil, sur 1'Intelligence des Animaux.'

nouvene eiJit. 1802, p. 86
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foxes are much hunted, the young, on
first leaving their burrows, are incontest-

ably much more wary than the old ones

in districts where they are not much dis-

turbed.

130. Our domestic dogs are de-

scended from wolves and jackals,
86 and

though they may not have gained in cun-

ning, and may have lost in wariness and

suspicion, yet they have progressed in

certain moral qualities, such as in affec-

tion, trustworthiness, temper, and prob-

ably in general intelligence. The com-
mon rat has conquered and beaten sev-

eral other species throughout Europe, in

parts of North America, New Zealand,
and recently in Formosa, as well as on
the mainland of China. Mr. Swinhoe,86

who describes these two latter cases, at-

tributes the victory of the common rat

over the large Mus coninga to its supe-
rior cunning ; and this latter quality may
probably be attributed to the habitual ex-

ercise of all its faculties in avoiding extir-

pation by man, as well as to nearly all the

less cunning or weak-minded rats having
been continuously destroyed by him. It

is, however, possible that the success of

the common rat may be due to its having
possessed greater cunning than its fellow-

species, before it became associated with

man. To maintain, independently of

any direct evidence, that no animal dur-

ing the course of ages has progressed in

intellect or other mental faculties, is to

beg the question of the evolution of spe-
cies. We have seen that, according to

Lartet, existing mammals belonging to

several orders have larger brains than
their ancient tertiary prototypes.

131. It has often been said that no an-
imal uses any tool

, but the chimpanzee
in a state of nature cracks a native fruit,

somewhat like a walnut, with a stone.87

Rengger
88

easily taught an American
monkey thus to break open hard palm-
nuts; and afterward of its own accord,
it used stones to open other kinds of nuts,
as well as boxes. It thus also removed
the soft rind of fruit that had a disagree-
able flavor. Another monkey was taught
to open the lid of a large box with a stick,
and afterward it used the stick as a lever
to move heavy bodies , and I have myself
seen a young orang put a stick into a crev-

ice, slip his hand to the other end, and use

* See the evidence on this head in chap. i. vol. i.

On the Variation of Animals and Plants under
Domestication.'

'Proc. Zoolog. Soc.' 1*64, p. 186.

v, ??vafe and Wyman in 'Boston Journal of
Nat. Hist? vol. iv. 1843-44, p. 383.

Saugethiere von Paraguay,' 1830. s.^t-s6.

it in the proper manner as a lever. The
tamed elephants in India are well known
to break off branches of trees and use

them to drive away the flies ; and this

same act has been observed in an elephant
in a state of nature.39 I have seen a young
orang, when she thought she was going
to be whipped, cover and protect herself

with a blanket or straw. In these sev-

eral cases stones and sticks were employ-
ed as implements ; but they are likewise

used as weapons. Brehm *
states, on the

authority of the well-known traveler,

Schimper, that in Abyssinia when the bab-
oons belonging to one species (C.gelada)
descend in troops from the mountains to

plunder the fields, they sometimes en-

counter troops of another species (C. ha-

madryas), and then a fight ensues. The
Geladas roll down great stones, which the

Hamadryas try to avoid, and then both

species, making a great uproar, rush furi-

ously against each other. Brehm, when,

accompanying the Duke of Coburg-Gotha,
aided in an attack with fire-arms on a

troop of baboons in the pass of Mensa in

Abyssinia. The baboons in return rolled

so many stones down the mountain, some
as large as a man's head, that the attack-

ers had to beat a hasty retreat ; and the

pass was actually closed for a time against
the caravan. It deserves notice that

these baboons thus acted in concert. Mr.
Wallace a on three occasions saw female

orangs, accompanied by their young,
"breaking off branches and the great

spiny fruit of the Durian tree, with every
appearance of rage ; causing such a show-
er of missiles as effectually kept us from

approaching too near the tree." As I

have repeatedly seen, a chimpanzee will

throw any object at hand at a person who
offends him ; and the before mentioned
baboon at the Cape of Good Hope pre-

pared mud for the purpose.
132. In the Zoological Gardens, a mon-

key, which had weak teeth, used to break

open nuts with a stone ; and I was as-

sured by the keepers that after using the

stone, he hid it in the straw, and would
not let any other monkey touch it. Here,
then, we have the idea of property ; but
this idea is common to every dog with a

bone, and to most or all birds with their

nests.

133. The Duke of Argyll
*2
remarks, that

the fashioning of an implement for a spe-
cial purpose is absolutely peculiar to man ;

' The 'Indian Field,' March 4, 1871.
'

Thierleben,' B. i. s. 79, 82.
' The Malay Archipelago,' vol. i. 1869, p. 8.
Primeval Man.' 1869, pp. 145, J47 .
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and he considers that this forms an im-

measurable gulf between him and the

brutes. This is no doubt a very important
distinction , but there appears to me much
truth in Sir J. Lubbock's suggestion,

48 that

when primeval man first used flint-stones

for any purpose, he would have accident-

ally splintered them and would then

have used the sharp fragments. From
this step it would be a small one to break

the Hints on purpose, and not a very wide

step to fashion them rudely. This latter

advance, however, may have taken long

ages, if we may judge by the immense in-

terval of time which elapsed before the

men of the neolithic period took to grind-

ing and polishing their stone tools. In

breaking the flints, as Sir J. Lubbock like-

wise remarks, sparks would have been

emitted, and in grinding them heat would
have been evolved ; thus the two usual

methods of "
obtaining fire may have orig-

inated." The nature of fire would have
been known in the many volcanic regions
where lava occasionally flows through for-

ests. The anthropomorphous apes,

guided probably by instinct, build for

themselves temporary platforms , but as

many instincts are largely controlled by
reason, the simpler ones, such as this of

building a platform, might readily pass
into a voluntary and conscious act. The
orang is known to cover itself at night
with the leaves of the Pandanus ; and
Brehm states that one of his baboons
used to protect itself from the heat of the

sun by throwing a straw-mat over its

head. In these several habits, we prob-
ably see the first steps toward some of

the simpler arts, such as rude architect-

ure and dress, as they arose among the

early progenitors of man.

134. Abstraction, General Conceptions,
Self-consciousness. Mental Individuality.

It would be very difficult for any one
with even much more knowledge than I

possess, to determine how far animals
exhibit any traces of these high mental

powers. This difficulty arises from the

impossibility of judging what passes
through the mind of an animal; and

again, the fact that writers differ to a

great extent in the meaning which they
attribute to the above terms, causes a
further difficulty. If one may judge from
various articles which have been pub-
lished lately, the greatest stress seems to

be laid on the supposed entire absence in

animals of the power of abstraction, or of

* '
Prehistoric Times,' 1865, p. 473, etc.

forming general concepts. Buf when a

dog sees another dog at a distance, it is

often clear that he perceives that it is a

dog in the abstract , for when he gets
nearer his whole manner suddenly
changes, if the other dog be a friend. A
recent writer remarks, that in all such
cases it is a pure assumption to assert
that the mental act is not essentially of

the same nature in the animal as in man.
If either refers what he perceives with
his senses to a mental concept, then so do
both.*4 When I say to my terrier, in an

eager voice (and I have made the trial

many times),
"
Hi, hi, where is it ?

"
she

at once takes it as a sign that something
is to be hunted, and generally first looks

quickly all around, and then rushes into

the nearest thicket, to scent for any
game, but finding nothing, she looks up
into any neighboring tree for a squirrel.
Now do not these actions clearly show
that she had in her mind a general idea

or concept that some animal is to be dis-

covered and hunted ?

135. It may be freely admitted that no
animal is self-conscious, if by this term it

is implied, that he reflects on such points,
as when he comes or whither he will

go, or what is life and death, and so forth.

But how can we feel sure that an old

dog with an excellent memory and some

power of imagination, as shown by his

dreams, never reflects on his past pleas-
ures or pains in the chase ? And this

would be a form of self-consciousness.

On the other hand as Biichner ^ has re-

marked, how little can the hard-worked
wife of a degraded Australian savage,
who uses very few abstract words, and
cannot count above four, exert her self-

consciousness, or reflect on the nature of

her own existence. It is generally ad-

mitted, that the higher animals possess

memory, attention, association, and even

some imagination and reason. If these

powers, which differ much in different

animals, are capable of improvement,
there seems no great improbability in

more complex faculties, such as the

higher forms of abstraction, and self-con-

sciousness, etc., having been evolved

through the development and combina-
tion of the simpler ones. It has been

urged against the views here maintained,

that it is impossible to say at what point
in the ascending scale animals become

capable of abstraction, etc. , but who can

4 Mr. Hookham. in a letter to Piof. Max Mtti

ler, in the
'

Birmingham News, May, 1873.
44 ' Conferences sur ia Thdorie Darwinieane

French translat. 1869, p. 132.
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say at what age this occurs in our young
children? We see at least that such

powers are developed in children by im-

perceptible degrees.

136. That animals retain their mental

individuality is unquestionable. When

my voice awakened a train of old associ-

ations in the mind of the before-men-

tioned dog, he must have retained his

mental individuality, although every atom
of his brain had probably undergone
change more than once during the inter-

val of five years. This dog might have

brought forward the argument lately ad-

vanced to crush all evolutionists, and

said,
"

I abide amid all mental moods and
all material changes. . . . The teaching
that atoms leave their impressions as leg-
acies to other atoms falling into the

places they have vacated is contradictory
of the utterance of consciousness, and is

therefore false; but it is the teaching
necessitated by evolutionism, conse-

quently the hypothesis is a false one."46

137. Language. This faculty has

justly been considered as one of the chief

distinctions between man and the lower
animals. But man, as a highly compe-
tent judge, Archbishop Whately remarks,
"

is not the only animal that can make
use of language to express what is passing
in his mind, and can understand, more or

less, what is so expressed by another."*7

In Paraguay, the Cebus azarce when
excited utters at least six distinct sounds,
which excite in other monkeys similar

emotions.48 The movements of the feat-

ures and gestures of monkeys are under-
stood by us, and they partly understand

purs,
as Rengger and others declare. It

is a more remarkable fact that the dog,
since being domesticated, has learnt to
bark 49 in at least four or five distinct

tones. Although barking is a new art,
no doubt the wild parent-species of the

dog expressed their feelings by cries of
various kinds. With the domesticated

dog we have the bark of eagerness, as in
the chase ; that of anger, as well as

growling ; the yelp or howl of despair,
as when shut up ; the baying at night ;

the bark of joy, as when starting on a
walk with his master ; and the very dis-
tinct one of demand or supplication, as
when wishing for a door or window to be

The Rev. Dr. J. M'Cann,
'

Anti-Darwinism,'
t86o, p. 13.

' Quoted in '

Anthropological Review,' 1864, p.

'"Renreer, ibid. s. 45.
See my 'Variation of Animals and Plants un-

der Domestication,' vol. i. p. 27.

opened. According to Houzeau, who
paid particular attention to the subject,
the domestic fowl utters at least a dozen

significant sounds.50

138. The habitual use of articulate

language is, however, peculiar to man ;

but he uses, in common with the lower

animals, inarticulate cries to express his

meaning, aided by gestures and the

movements of the muscles of the face.51

This especially holds good with the more

simple and vivid feelings, which are but

little connected with our higher intelli

gence. Our cries of pain, fear, surprise

anger, together with their appropriate
actions, and the murmur of a mother
to her beloved child, are more expressive
than any words. That which distin-

guishes man from the lower animals is

not the understanding of articulate

sounds, for, as every one knows, dogs un-
derstand many words and sentences. In

this respect they are at the same stage of

development as infants, between the ages
of ten and twelve months, who under-
stand many words and short sentences,
but cannot yet utter a single word. It is

not the mere articulation which is our

distinguishing character, for parrots and
other birds possess this power. Nor is it

the mere capacity of connecting definite

sounds with definite ideas ; for it is cer-

tain that some parrots, which have been

taught to speak, connect unerringly
words with things, and persons with
events.52 The lower animals differ from
man solely in his almost infinitely larger

power of associating together the most
diversified sounds and ideas , and this

obviously depends on the high develop-
ment of his mental powers.

60 ' Facult^s Mentales des Animaux,' torn. ii.

1872, p. 346-349.
61 See a discussion on this subject in Mr. E. B.

Tylor's very interesting work,
' Researches into

the Early History of Mankind,' 1865, chaps, ii. to
ivM 1 have received several detailed accounts to
this effect. Admiral Sir J. Sulivan, whom I know
to be a careful observer, assures me that an Afri-
can parrot, long kept in his father's house, invaria-

bly called certain persons of the household, as
well as visitors, by their names. He said "good
morning

"
to every one at breakfast, and "

good
night

"
to each as they left the room at night, and

never reversed these salutations. To Sir J. Suli-

yan's father, he used to add to the "
good morn-

ing" a short sentence, which was never once re-

peated after his father's death. He scolded

violently a strange dog which came into the room
through the open window ; and he scolded another
parrot (saying "you naughty polly ") which had

fot
out of its cage, and was eating apples on the

itchen table. See also, to the same effect, Hou-
zeau on parrots,

' Facultfe Mentales,' torn. ii. p.
309. Dr. A. Moschkau informs me that he knew a
starling which never made a mistake in saying in
German "good-morning" to persons arriving,{and
"good-by, old fellow,' to those departing. I

could add several other such cases.
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139. As Home Took, one of the found-

ers of the noble science of philology, ob-

serves, language is an art, like brewing
or baking , but writing would have been a

better simile. It certainly is not a true in-

stinct, for every language has to be learnt.

It differs, however, widely from all ordi-

nary arts, for man has an instinctive tend-

ency to speak, as we see in the babble of

our young children , while no child has an
instinctive tendency to brew, bake, or

write. Moreover, no philologist now sup-

poses that any language has been delib-

erately invented , it has been slowly and

unconsciously developed by many steps.
58

The sounds uttered by birds offer in sev-

eral respects the nearest analogy to lan-

guage, for all the members of the same

species utter the same instinctive cries

expressive of their emotions , and all the

kinds which sing, exert their power in-

stinctively ,
but the actual song, and even

the call notes, are learnt from their

parents or foster parents. These sounds,
as Daines Harrington

^ has proved,
" are

no more innate than language is in man."
The first attempts to sing

"
may be com-

pared to the imperfect endeavor in a

child to babble." The young males con-

tinue practicing, or as the bird-catchers

say,
"
recording," for ten or eleven

months. Their first essays show hardly
a rudiment of the future song, but as

they grow older we can perceive what

they are aiming at ; and at last they are

said " to sing their song round." Nest-

lings which have learnt the song of a dis-

tinct species, as with the canary-birds
educated in the Tyrol, teach and trans-

mit their new song to their offspring.
The slight natural differences of song in

the same species inhabiting different dis-

tricts may be appositely compared, as Bar-

rington remarks,
" to provincial dialects ,

"

and the songs of allied, though distinct

oec.ies. may be compared with the lan-

guages of distinct races of man. I have

given the foregoing details to show that

an instinctive tendency to acquire an art

is not peculiar to man.

140. With respect to the origin of ar-

ticulate language, after having read on

63 See some good remarks on this head by Prof.

Whitney, in his ' Oriental and Linguistic Studies.'
1873, p. 354. He observes that the desire of com-
munication between man is the living force, which,
in the development of language,

" works both con-
sciously and unconsciously ; consciously as regards
the immediate end to be attained ; unconsciously as
regards the further consequences of the act."" Hon. Daines Barringxon in

'

Philosoph. Trans-
actions,' 1773, p. 362. Sei niv) Bureau de la Malle,
In 'Ann. des. Sc. Nat.' jf , tries, Zoolog. torn. x.

p. 119.

the one side the highly interesting WO-KS
of Mr. Hensleigh Wedgwood, the Rev.
F. Farrar, and Prof. Schleicher,^ and
the celebrated lectures of Prof. Max Mul
ler on the other side, I cannot doubt that

language owes its origin to the imitation
and modification of various natural

sounds, the voices of other animals, and
man's own instinctive cries, aided by
signs and gestures. When we treat of

sexual selection we shall see that primeval
man, or rather some early progenitor of

man, probably first used his voice in pro-
ducing true musical cadences, that is in

singing, as do some of the gibbon-apes
at the present day ; and we may conclude
from a widely-spread analogy, that this

power would have been especially exerted

during the courtship of the sexes, would
have expressed various emotions, such as

love, jealousy, triumph, and would have
served as a challenge to rivals. It is,

therefore, probable that the imitation of

musical cries by articulate sounds may
have given rise to words expressive of

various complex emotions. The strong
tendency in our nearest allies, the mon-
keys, in microcephalous idiots,

56 and in

the barbarous races of mankind, to imi-

tate whatever they hear deserves notice,
as bearing on the subject of imitation.

Since monkeys certainly understand
much that is said to them by man, and
when wild, utter signal-cries of danger to

their fellows ;

6? and since fowls give dis-

tinct warnings for danger on the ground,
or in the sky from hawks (both, as well

as a third cry, intelligible to dogs),
M may

not some unusually wise ape-like animal
have imitated the growl of a beast oi

prey, and thus told his fellow-monkeys
the nature of the expected danger ? This
would have been a first step in the for-

mation of a language.
141. As the voice was used more and

more, the vocal organs would have been

strengthened and perfected through the

principle of the inherited effects of use ;

66 'On the Origin of Language,' by H. Wedg-
wood, 1866.

'

Chapters on Language, by the Rev.
F. W. Farrar, 1865. These works are most inter

esting. See 'also
' De hi Phys. et de Parole,' par

Albert Lemoine, 1865, p. 190. The work on this

subject, by the late Prof. Aug. Schleicher, has
been translated by Dr. Bikkers into English, under
the title of ' Darwinism tested by the Science of

Language,' 1869.

"Vogt, 'Me'moire sur les Microcephales.' 1867,

E.
169. With respect to savages, I have given some

icts in my ' Journal of Researches,' etc., 1845, p.
206.

7 See clear evidence on this head in the two
works so often c-uoted, by Brehm and Rengger.

9 Houzeau gives a very curious account of his
observations on this subject in his

'

Facultes Men-
tales des Animaux,' torn, ii., p. 348.
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and this would have reacted on the power that the use of language implies the pow
of speech. But the relation between the of forming general concepts ; and that

jwer

v. speech. But the relation between the ot tormmg general concepts ; ana tnat as

continued use of language and the devel- no animals are supposed to possess this

opment of the brain, has no doubt been
! power, an impossible barrier is formed

far more important. The mental powers between them and man. 68 With respect

in some early progenitor of man must to animals, I have already endeavored to

have been more highly developed than in show that they have this power, at least

any existing ape, before even the most in a rude and incipient degree. As far

imperfect form of speech could have I as concerns infants of from ten to eleven

come into use ; but we may confidently
j

months old, and deaf mutes, it seems to

believe that the continued use and ad-
j

me incredible, that they should be able to

vancement of this power would have re- connect certain sounds with certain gen-
acted on the mind itself, by enabling and eral ideas as quickly as they do, unless

encouraging it to carry on long trains of

thought. A complex train of thought
can no more be carried on without the

aid of words, whether spoken or silent,

than a long calculation without the use

of figures or algebra. It appears, also,

that even an ordinary train of thought
almost requires, or is greatly facilitated

by some form of language, for the dumb,

such ideas were already formed in their

minds. The same remark may be ex-

tended to the more intelligent animals ,

as Mr. Leslie Stephen observes,64 " A dog
frames a general concept of cats or sheep,
and knows the corresponding words as

well as a philosopher. And the capacity
to understand is as good a proof of vocal

intelligence, though in an inferior degree,
as the capacity to speak."

143. Why the organs now used for

speech should have been originally perfect-

deaf, and blind girl, Laura Bridgman,
was observed to use her fingers while

dreaming.
69

Nevertheless, a long suc-

cession of vivid and connected ideas may
'

ed for this purpose, rather than any other

pass through the mind without the aid of '

organs, it is not difficult to see. Ants

any form of language, as we may infer
j

have considerable powers of intercom-
from the movements of dogs during their i munication by means of their antennae.

dreams. We have, also, seen that ani-
j

as shown by Huber, who devotes a whole
mals are able to reason to a certain ex-

| chapter to their language. We misrht

tent, manifestly without the aid of Ian-
\
have used our fingers as efficient instru-

guage. The intimate connection between ! ments, for a person with practice can re-

the brain, as it is now developed in us, port to a deaf man every word of a

and the faculty of speech, is well shown I speech rapidly delivered at a public meet-

by those curious cases of brain disease
| ing , but the loss of our hands, while

in which speech is specially affected,, as
;

thus employed, would have been a seri-

when the power to remember substan-
j

ous inconvenience. As all the higher
lives is lost, while other words can be

J

mammals possess vocal organs, con-

correctly used, or where substantives of : structed on the same general plan as
a certain class, or all except the initial I ours, and used as a means of communi-
letters of substantives and proper names cation, it was obviously probable that

these same organs would be still furtherare forgotten.
60 There is no more m-

probability in the continued use of the
mental and vocal organs leading to in- \^^K ŷ^^tr^^&
nerited changes in their structure and

, On this point than anything that I can say. He re-

functions, than in the case of handwriting;, marks (' Oriental and Linguistic Studies,' 1873, p.

which depends partly on the form of the
j &*3^ii^ttt^lStthand and partly On the disposition of the iary of thought, indispensable

to the development
mind anrl hanrl-writino- ic r^rtainlv in of tne power of thinking, to the distinctness and

f !4 M
a-wntlng 1S Certainly in-

variety
p
and complexity of cognitions to the full

neniea.61
mastery of consciousness ;

therefore he would fain

142. Several writers, more especiallv
make thoueht absolutely impossible without

nf Mav M,'i11^62K i. i
.

""
speech, identifying the faculty with its instrument.

ot. Max Muller,62 have lately insisted rfe might just as reasonably assert that the human---- hand cannot act without a tool. With such a doc-

.-rv
Se remarks on this head by Dr. Maudsley, trine to start from, he cannot stop short of M tiller s

The Physiology and Pathology of Mind,' 2d worst paradoxes, that an infant (in fans, not speak -

p - x."- infO >s not a human being, and that deaf-mutes do
not become possessed of reason until they learn to

twist their fingers into imitation of spoken words.

Muller gives in italics (' Lectures on Mr. Dar-
s Philosophy of Language,' 1873, third lecture)

,_. . . the following aphorism "There is no thought
ine Variation of Animals and Plants under without words, as little as there are words without

Domestication, vol. 11. p 6. i thought." What a strange definition must here be
Lec 'Mr. '

n .-
Many curipus_cases have been recorded. See,

,

Lectures on
Language, 1873.

Darwin's Philosophy of given to the word thought !

'

Essays on Free-thinking,' etc., 187?, p. 8z.
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developed if the power of communication
had to be improved ; and this has been
effected by the aid of adjoining and well

adapted parts, namely the tongue and !

lips.
65 The fact of the higher apes not

using their vocal organs for speech, no
doubt depends on their intelligence not

having been sufficiently advanced. The
possession by them of organs, which with

long-continued practice might have been
used for speech, although not thus used,
is paralleled by the case of many birds

which possess organs fitted for singing,

though they never sing. Thus, the

nightingale and crow have vocal organs
similarly constructed, these being used by
the former for diversified song, and by
the latter only for croaking.

66 If it be
asked why apes have not had their in-

tellects developed to the same degree as

that of man, general causes only can be

assigned in answer, and it is unreason-
able to expect anything more definite,

considering our ignorance with respect to

the successive stages of development
tnrough which each creature has passed.

144. The formation of different lan-

guages and of distinct species, and the

proofs that both have been developed
through a gradual process, are curiously

parallel.
67 But we can trace the forma-

tion of many words further back than
that of species, for we can perceive how
they actually arose from the imitation of

various sounds. We find in distinct

languages striking homologies due to

community of descent, and analogies due
to a similar process of formation. The
manner in which certain letters or sounds

change when others change is very like

correlated growth. We have in both
cases the reduplication of parts, the ef-

fects of long-continued use, and so forth.

The frequent presence of rudiments, both
in languages and in species, is still more
remarkable. The letter m in the word
am, means // so that in the expression /
am, a superfluous and useless rudiment
has been retained. In the spelling also

of words, letters often remain as the ru-

84 See some good remarks to this effect by Dr.

Maudsley, 'The Physiology and Pathology of
Mind.' 1868, p. 199.

'
Macgillivray,

'
Hist, of British Birds,' vol ii.

.839, p. 29. An excellent observer, Mr. Blackwail,
remarks that the magpie learns to pronounce single
words, and even short sentences, more readily than
almost any other British bird ; yet, as he adds,
after long and closely investigating its habits, he
has never known it. in a state of nature, display
any unusual capacity for imitation.

'

Researches
in Zoology,' '.834, p. 158.

67 See the very interesting parallelism between
the development of species and languages, given
by Sir C. Lyell in

' The Geolog. Evidences of the

Antiquity of Man," 1863, chap, xxiii.

diments of ancient forms of pronuncia-
tion. Languages, like organic beings,
can be classed in groups under groups ;

and they can be classed either naturally
according to descent, or artificially by
other characters. Dominant language's
and dialects spread widely, and lead to
the gradual extinction of other tongues
A language, like a species, when oner
extinct, never, as Sir C. Lyell remarks,

reappears. The same language never
has two birth-places. Distinct languages
may be crossed or blended together.

68

We see variability in every tongue, and
new words are continually cropping up,
but as there is a limit to the powers ol

the memory, single words, like whole lan-

guages, gradually become extinct. As
Max M tiller 69 has well remarked :

" A
struggle for life is constantly going on

among the words and grammatical
forms in each language. The better, the

shorter, the easier forms are constantly

gaining the upper hand, and they owe
their success to their own inherent virtue.'

To these more important causes of the

survival of certain words, mere novelty
and fashion may be added , for there is

in the mind of man a strong love for

slight changes in all things. The survi-

val or preservation of certain favored
words in the struggle for existence is

natural selection.

145. The perfectly regular and wonder-

fully complex construction of the lan-

guages of many barbarous nations has
often been advanced as a proof, either oi

the divine origin of these languages, or of

the high art and former civilization of

their founders. Thus F. von Schlegel
writes ;

" In those languages which ap-

pear to be at the lowest grade of intel-

lectual culture, we frequently observe a

very high and elaborate degree of art in

their grammatical structure. This is es-

pecially the case with the Basque and the

Lapponian, and many of the American

languages."
70 But it is assuredly an er-

ror to speak of any language as an art, in

the sense of its having been elaborately
and methodically formed. Philologists
now admit that conjugations, declensions

etc., originally existed as distinct words
since joined together , and as such words

express the most obvious relations be-

tween objects and persons, it is not sur-

prising that they should have been used

See remarks to this effect by the Rev. F W.
Farrar, in an interesting article, entitled

'

Philology
and Darwinism

'

in
'

Nature,' March 24, 1870, p 528.
'

Nature,' Jan 6, 1870. p. 257.
"> Quoted by C. S, Walw,

'

Chapters on Man,
j868, p, 101.
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by *he men of most races during the ear-

Hew ages. With respect to perfection,

the following illustration will best show

how easily we may err : a Crinoid some-

times consists of no less than 150,000

pieces of shell," all arranged with perfect

symmetry in radiating lines , but a nat-

uralist does not consider an animal of

this kind as more perfect than a bilateral

one with comparatively few parts, and

with none of these parts alike, excepting
on the opposite sides of the body. He

justly considers the differentiation and

specialization of organs as the test of

perfection. So with languages ; the most

symmetrical and complex ought not to be

ranked above irregular, abbreviated, and

bastardized languages, which have bor-

rowed expressive words and useful forms

of construction from various conquering,

conquered, or immigrant races.

146. From these few and imperfect re-

marks I conclude that the extremely com-

plex and regular construction of many
barbarous languages, is no proof that thev

owe their origin to a special act of crea-

tion.72 Nor, as we have seen, does the

faculty of articulate speech in itself offer

any insuperable objection to the belief

that man has been developed from some
lower form.

147. Sense of Beauty. -This sense has
been declared to be peculiar to man. I

refer here only to the pleasure given by
certain colors, forms, and sounds, and
which may fairly be called a sense of the

beautiful , with cultivated men such sen-

sations are, however, intimately associated

with complex ideas and trains of thought.
When we behold a male bird elaborately

displaying his graceful plumes or splen-
did colors before the female, while other

birds, not thus decorated, make no such

display, it is impossible to doubt that she
admires the beauty of her male partner.
As women everywhere deck themselves
with these plumes, the beauty of such or-

naments cannot be disputed. As we shall

see later, the nests of humming-birds, and
the playing passages of bower-birds, are

tastefully ornamented with gayly-colored
objects , and this shows that they must
receive some kind of pleasure from the

sight of such things. With the great
majority of animals, however, the taste
for the beautiful is confined, as far as we
can judge, to the attractions of the oppo-

! ^ucWand,
'

Bridgewater Treatise,' p. 411.Tf See some good remarks on the simplification of
languages, by Sir J. Lubbock,

'

Origin of Civiliza-
tion, 1870, p. 278,

site sex. The sweet strains poured forth

by many male birds during the season of

love, are certainly admired by the females,

of which fact evidence will hereafter be

given. If female birds had been incapa-
ble of appreciating the beautiful colors,

the ornaments, and voices of their male

partners, all the labor and anxiety exhib-

ited by the latter in displaying their charms
before the females would have been

thrown away ; and this it is impossible to

admit. Why certain bright colors should

excite pleasure cannot, I presume, be ex

plained, any more than why certain fla-

vors and scents are agreeable ; but habit

has something to do with the result for

that which is at first unpleasant to our

senses, ultimately becomes pleasant, and
habits are inherited. With respect to

sounds, Helmholtz has explained to a cer-

tain extent on physiological principles,

why harmonies and certain cadences are

agreeable. But besides this, sounds fre-

quently recurring at irregular intervals

are highly disagreeable, as every one will

admit who has listened at night to the

irregular flapping of a rope on board

ship. The same principle seems to come
into play with vision, as the eye prefers

symmetry or figures with some regular
recurrence. Patterns of this kind are em-

ployed by even the lowest savages as or-

naments , and they have been developed
through sexual selection for the adorn-

ment of some male animals. Whether
we can or not give any reason for the

pleasure thus derived from vision and

hearing, yet man and many of the lower
animals are alike pleased by the same col-

ors, graceful shading and forms, and the

same sounds.

148. The taste for the beautiful, at

least as far as female beauty is concerned,
is not of a special nature in the human
mind ;

for it differs widely in the different

races of man, and is not quite the same
even in the different nations of the same
race. Judging from the hideous orna-

ments, and the equally hideous music ad-
mired by most savages, it might be urged
that their aesthetic faculty was not so

highly developed as in certain animals,
for instance as in birds. Obviously no
animal would be capable of admiring such
scenes as the heavens at night, a beauti-
ful landscape, or refined music ; but such

high tastes are acquired through culture,
and depend on complex associations;

they are not enjoyed by barbarians or by
uneducated persons.

149. Many of the faculties, which have
been of inestimable service to man fof
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his progressive advancement, such as the

powers of the imagination, wonder, curi-

osity, an undefined senst of beauty, a

tendency to imitation, and the love of ex-

citement or novelty, could hardly fail to

lead to capricious changes of customs and
fashions. I have alluded to this point,

because a recent writer T3 has oddly fixed

on Caprice
" as one of the most remark-

able and typical differences between sav-

ages and brutes." But not only can we
partially understand how it is that man is

from various conflicting influences rend-

ered capricious, but that the lower ani-

mals are, as we shall hereafter see, like-

wise capricious in their affections, aver-

sions, and sense of beauty. There is also

reason to suspect that they love novelty,
for its own sake.

150. Belief in God Religion. There
is no evidence that man was aboriginally
endowed with the ennobling belief in the

existence of an Omnipotent God. On the

contrary there is ample evidence, derived

not from hasty travelers, but from men
who have long resided with savages, that

numerous races have existed, and still ex-

ist, who have no idea of one or more gods,
and who have no words in their languages
to express such an idea.74 The question
is of course wholly distinct from that

higher one, whether there exists a Crea-
tor and Ruler of the universe ; and this

has been answered in the affirmative by
some of the highest intellects that have
ever existed.

151. If, however, we include under the

term "religion" the belief in unseen or

spiritual agencies, the case is wholly dif-

ferent ; for this belief seems to be univer-

sal with the less civilized races. Nor is

it difficult to comprehend how it arose.

As soon as the important faculties of the

imagination, wonder, and curiosity, to-

gether with some power of reasoning, had
become partially developed, man would

naturally crave to understand what was
passing around him, and would have

vaguely speculated on his own existence.

As Mr. M'Lennan 75 has remarked,
" Some

explanation of the phenomena of life, a
man must feign for himself ; and to judge
from the universality of it, the simplest
hypothesis, and the first to occur to men,

Rev

- me spectator,' Dec. 4, 1869, p. 1430.
N See an excellent article on this subject by the

^ev. F. W. Farrar, in the '

Anthropological Re-
view,' Aug. 1864, p. ccxvii. For further facts see
sir J. Lubbock, '

Pre-historic Times,' id edit.

1869, p. 564^ ;
and especially the chapters on Religion

in his Origin of Civilization,' 1870.
1 ' The Worship of Animals and Plants,' in the

Fortnightly Review,' Oct. i, 1869, p. 4aa.

seems to have txen that natural phenom-
ena are ascribable to the presence in ani-

mals, plants, and things, and in the forces
of nature, of such spirits prompting to ac-

tion as men are conscious they themselves

possess." It is also probable, as Mr.

Tylor has shown, that dreams may have
first given rise to the notion of spirits ,

for savages do not readily distinguish be-
tween subjective and objective impres-
sions. When a savage dreams, the fig-
ures which appear before him are believed
to have come from a distance, and to

stand over him , or " the soul of the

dreamer goes out on its travels, and comes
home with a remembrance of what it has
seen." 76 But until the faculties of imag-
ination, curiosity, reason, etc., had beett

fairly well developed in the mind of man
his dreams would not have led him to be
lieve in spirits, any more than in the cas<

of a dog.
1 52. The tendency in savages to imag-

ine that natural objects and agencies ar

animated by spiritual or living essences,
is perhaps illustrated by a little fact which
I once noticed : my dog, a full-grown and

very sensible animal, was lying on the

lawn during a hot and still day , but at a
little distance a slight breeze occasionally
moved an open parasol, which would have
been wholly disregarded by the dog, had

any one stood near it. As it was, every
time that the parasol slightly moved, -the

dog growled fiercely and barked. He
must, I think, have reasoned to himself in

a rapid and unconscious manner, that

movement without any apparent cause

indicated the presence of some strange

living agent, and that no stranger had a

right to be on his
territory.

153. The belief in spiritual agencies
would

easily pass into the belief in the

existence of one or more gods. For sav-

78 Tylor,
'

Early History of Mankind,' 1865, p. 6.

See also the three striking chapters on the Develop-
ment of Religion, in Lubbock s

'

Origin of Civiliza-

tion," 1870. In a like manner Mr. Herbert Spencer,

:ligious belief throughout the world, by
being led through dreams, shadows, and other
causes, to look at himself as a double essence, cor-

poreal and spiritual. As the spiritual being is sup-
posed to exist after death and to be powerful, it is

propitiated by various gifts and ceremonies, and itt

aid invoked. He then further shows that names or
nicknames given from some animal or other object,
to the early progenitors or founders of a tribe, are

supposed after a long interval to represent the real

progenitor of the tribe ; and such animal or object
is then naturally believed still to exist as a spirit, is

held sacred, and worshiped as a god. Neverthe-
le<?~ * cannot but suspect that there is a still earlier
and ruaer stage, when anything which manifests

power or movement is thought to be endowed with
ome form of life, and with mental faculties analo-

gous to our own
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ages would naturally attribute to spirits the

same passions, the same love of vengeance
or simplest form of justice, and the

same affections which they themselves

feel. The Fuegians appear to be in this

respect in an intermediate condition, for

when the surgeon on board the " Bea-

gle
"
shot some young ducklings as spec-

imens, York Minster declared in the

most solemn manner,
" Oh, Mr. Bynoe,

much rain, much snow, blow much ,

"

and this was evidently a retributive pun-
ishment for wasting human food. So

again he related how, when his brother

killed a " wild man," storms long raged,
much rain and snow fell. Yet we could

never discover that the Fuegians believed

in what we should call a God, or prac-
ticed any religious rites ; and Jemmy But-

ton, with justifiable pride, stoutly main-
tained that there was no devil in his land.

This latter assertion is the more remark-

able, as with savages the belief in bad

spirits is far more common than that in

good ones.

154. The feeling of religious devotion
is a highly complex one, consisting of love,

complete submission to an exalted and

mysterious superior, a strong sense of

dependence,
77

fear, reverence, gratitude,

hope for the future, and perhaps other
elements. No being could experience so

complex an emotion until advanced in his

intellectual and moral faculties to at least

a moderately high level. Nevertheless,
we see some distant approach to this

state of mind in the deep love of a dog
for his master, associated with complete
submission, some fear, and perhaps ouier

feelings. The behavior of a dog when
returning to his master after an absence,
and, as I may add, of a nmkey to his

beloved keeper, is widely different from
that toward their fellows. In the latter

case the transports of joy appear to be
somewhat less, and the sense of equality
is shown in every action. Professor
Braubach goes so far as to maintain that
a dog looks on his master as on a god.

78

155. The same high mental faculties
which first led man 10 believe in unseen
spiritual agencies, then in fetischism,

polytheism, and ultimately in monothe-
ism, would infallibly lead him, as long as
his reasoning powers remained poorly de-

veloped, to various strange superstitions
and customs. Many of these are terrible

to think of such as the sacrifice of

human beings to a blood-loving god ; the
trial of innocent persons by the ordeal of

poison or fire , witchcraft, etc. yet it is

well occasionally to reflect on these su-

perstitions, for they show us what an infi-

nite debt of gratitude we owe to the im-

provement of our reason, to science, and
to our accumulated knowledge. As Sir

J. Lubbock 79 has well observed,
"

it is not
too much to say that the horrible dread
of unknown evil hangs like a thick cloud
over savage life, and embitters every
pleasure." These miserable and indirect

consequences of our highest faculties may
be compared with the incidental and oc-
casional mistakes of the instincts of the

lower animals.

CHAPTER IV.

COMPARISON OF THE MENTAL POWERS
OF MAN AND THE LOWER ANIMALS

continued.

The moral sense Fundamental proposition The

Dualities
of social animals Origin of sociability

truggle between opposed instincts Man a so-
cial animal The more enduring social instincts

conquer other less persistent instincts The social
virtues alone regarded by savages The self-re-

garding virtues acquired at a later stage of devel-
opment The importance of the judgment of the
members of the same community on conduct
Transmission of moral tendencies Summary.

156. I FULLY subscribe to the judg-
ment of those writers 1 who maintain
that of all the differences between man
and the lower animals, the moral sense
or conscience is by far the most impor-
tant. This sense, as Mackintosh 2 re-

marks,
"
bar a rightful supremacy over

every other principle of human actioh ;

"

it is summed up in that short but imperi-
ous word ought, so full of high signifi-
cance. It is the most noble of all the

attributes of man, leading him without a

moment's hesitation to risk his life for

that of a fellow-creature ; or after due

deliberation, impelled simply by the deep
feeling of right or duty, to sacrifice it in

some great cause. Immanuel Kant ex-

claims,
"
Duty ! Wondrous thought,

" See an able article on the '

Physical Elements
ot Religion,' by Mr. L. Owen Pike, in '

Anthropo-
loe. Review," April, 1870, p. Ixiii.

'

Religion, Moral, etc., der Darwin'schen Art-
Lehre '

1869. s. <;?. It is said (Dr. W. Lauder Lind-
say, 'Journal of Mental Science,' 1871, p. 43), that
Bacon long ago, and the poet Burns, held the same

79 '

Prehistoric Times,' 2d edit. p. 571. In this

work (p. 571) there will be found an excellent ac-

count of the many strange and capricious customs
of savages.

1 See, for instance, on this subject, Quatrefages,
* Unite de 1'Espece Humaine,' 1861, p. 21, etc.

a '

Dissertation on Ethical Philosophy,' 1837, p.

231, etc.
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that workest neither by fond insinua-

tion, flattery, nor by any threat, but

merely by holding up thy naked law in

the soul, and so extorting for thyself

always reverence, if not always obedi-

ence ; before whom all appetites are

dumb, however secretly they rebel ;

whence thy original ?
" 8

1 57. This great question has been dis-

cussed by many writers 4 of consummate

ability ; and my sole excuse for touching
on it, is the impossibility of here passing
it over ; and because, as far as I know,
no one has approached it exclusively from
the side of natural history. The investi-

gation possesses, also, some independent
interest, as an attempt to see how far the

study of the lower animals throws light
on one of the highest psychical faculties

of man.

158. The following proposition seems
to me in a high degree probable namely,
that any animal whatever, endowed with

well marked social instincts,
5 the parental

and filial affections being here included,
would inevitably acquire a moral sense or

conscience, as soon as its intellectual

powers had become as well, or /icarly as

well developed, as in man. For firstly
the social instincts lead an animal to take

pleasure in the society of its fellows, to

feel a certain amount of sympathy with

them, and to perform various services for

3 '

Metaphysics of Ethics,' translated by J. W.
Semple, Edinburgh, 1836, p. 136.

4 Mr. Bain gives a list (' Mental and Moral Sci-

ence,' 1868, p. 543-725) of twenty-six British au-
thors who have written on this subject, and whose
names are familiar to every reader

; to these, Mr.
Bain's own name, and those of Mr. Lecky, Mr.
Shadworth Hodgson, Sir J. Lubbock, and others,
might be added.

5 Sir B Brodie, after observing that man is a so-
cial animal (' Psychological Enquiries,' 1854, p.
192), asks the pregnant question,

"
ought not this

to settle the disputed question as to the existence
of a moral sense ?

" Similar ideas have probably
occurred to many persons, as they did long ago to
Marcus Aurelius. Mr. J S. Mill speaks, in his
celebrated work,

'

Utilitarianism,' (1864, pp. 45,

46), of the social feelings as a "
powerful natural

sentiment," and as
" the natural basis of sentiment

for utilitarian morality." Again he says,
" Like

the other acquired capacities above referred to,
the moral faculty, if not a part of our nature, is a
natural outgrowth from it

; capable, like them, in
a certain small degree of springing up sponta-
neously." But m opposition to all this, he also re-

marks,
"

if. as is my own belief, the moral feelings
are not innate, but acquired, they are not for that
reason l.-ss natural." It is with hesitation that I

venture to differ at all from so profound a thinker,
but it can hardly be disputed that the social feel-

ings are instinctive or innate in the lower ani-
mals ; and why should they not be so in man ?

Mr. Bain (see, for instance,
' The Emotions and

the Will,' 1865, p. 481) and others believe that the
moral sense is acquired by each individual during
his lifetime. On the general theory of evolution
this is at least extremely improbable. The ignor-
<ng of all transmitted mental qualities will, as it

eems to me, be hereafter judged as a most serious
blemish in the works of Mr. Mill.

them. The services may be of a definite

and evidently instinctive nature ; or there

may be only a wish and readiness, as
with most of the higher social animals,
to aid their fellows in certain general
ways. But these feelings and services
are by no means extended to all the indi-

viduals of the same species, only to those
of the same association. Secondly, as
soon as the mental faculties had become
highly developed, images of all past ac-

tions and motives would be incessantly
passing through the brain of each indi-

vidual ; and that feeling of dissatisfaction,
or even misery, which invariably results,

as we shall hereafter see, from any unsat-

isfied instinct, would arise, as often as it

was perceived that the enduring and al-

ways present social instinct had yielded
to some other instinct, at the time

stronger, but neither enduring in its na-

ture, nor leaving behind it a very vivid

impression. It is clear that many in-

stinctive desires, such as that of hunger,
are in their nature of short duration , and
after being satisfied, are not readily or

vividly recalled. Thirdly, after the

power of language had been acquired,
and the wishes of the community could
be expressed, the common opinion how
each member ought to act for the public

good, would naturally become in a para-
mount degree the guide to action. But
it should be borne in mind that however

great weight we may attribute to public

opinion, our regard for the approbation
and disapprobation of our fellows depends
on sympathy, which, as we shall see,

forms an essential part of the social in-

stinct, and is indeed its foundation-stone.

Lastly, habit in the individual would ulti-

mately play a very important part in

guiding the conduct of each member,
for the social instinct, together with sym-
pathy, is, like any other instinct, greatly

strengthened by habit, and so conse-

quently would be obedience to the wishes
and judgment of the community. These
several subordinate propositions must
now be discussed, and some of them at

considerable length.

159. It may be well first to premise
that I do not wish to maintain that any
strictly social animal, if its intellectual

faculties were to become as active and as

highly developed as in man, would ac-

quire exactly the same moral sense as

ours. In the same manner as various

animals have some sense of beauty,

though they admire widely different ob-

jects, so they might have a sense of right
and wrong, though led by it to follow
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widely different lines of conduct. If, for

instance, to take an extreme case, men
were reared under precisely the same
conditions as hive-bees, there can hardly
be a doubt that our unmarried females

would, like the worker bees, think it a

sacred duty to kill their brothers, and
mothers would strive to kill their fertile

daughters , and no one would think of

interfering.
8 Nevertheless, the bee, or

any other social animal, would gain in

our supposed case, as it appears to me,
some feeling of right or wrong, or a con-

science. For each individual would have
an inward sense of possessing certain

stronger or more enduring instincts, and
others less strong or enduring ; so that

there would often be a struggle as to

which impulse should be followed ; and
satisfaction, dissatisfaction, or even mis-

ery would be felt, as past impressions
were compared during their incessant

passage through the mind. In this case

an inward monitor would tell the animal
that it would have been better to have
followed the one impulse rather than the

other. The one course ought to have
been followed, and the other ought not ;

the one would have been right and the

other wrong ; but to these terms I shall

recur.

160. Sociability. Animals of many
kinds are social ; we find even distinct

species living together ; for example,
some American monkeys ; and united

flocks of rooks, jackdaws and starlings.
Man shows the same feeling in his strong
love for the dog, which the dog returns

with interest. Every one must have no-

ticed how miserable horses, dogs, sheep,
etc., are when separated from their com-
panions, and what strong mutual affec-

Mr. H. Sidgwick remarks, man able discussion
on this subject (the

'

Academy,' June isth, 1872, (p.

251),
" a superior bee, we may feel sure, would as-

pire to a milder solution of the population ques-
tion." Judging, however, from the habits of many
or most savages, man solves the problem by female
infanticide, polyandry and promiscuous inter-
course ; therefore it may well be doubted whether
it would be by a milder method. Miss Cobbe, in

commenting (' Darwinism in Morals,'
'

Theological
Review,' April, 1872, p. 188-191) on the same illus-

tration, says, the principles of social duty would
be thus reversed ; and by this. I presume, she
means that the fulfillment of a social duty would
tend to the injury of individuals ; but she over-
looks the fact, which she would doubtless admit,
that the instincts of the bee have been acquired for
.he good of the community. She goes so far as to

say that if the theory of ethics advocated in this

chapter were ever generally accepted,
"

I cannot
but believe that in the hour of their triumph would
be sounded the knell of the virtue of mankind '

"

It is to be hoped that the belief in the permanence
of virtue on this earth is not held by many persons
on so weak a tenure.

tion the two former kinds, at least, show
on their reunion. It is curious to specu-
late on the feelings of a dog, who will

rest peacefully for hours in a room with

his master or any of the family, without

the least notice being taken of him , but

if left for a short time by himself, barks

or howls dismally. We will confine our

attention to the higher social animals ;

and pass over insects, although some of

these are social, and aid one another in

many important ways. The most com-
mon mutual service in the higher animals
is to warn one another of danger by
means of the united senses of all. Every
sportsman knows, as Dr. Jaeger re-

marks,7 how difficult it is to approach
animals in a herd or troop. Wild horses

and cattle do not, I believe, make any
danger-signal ; but the attitude of any
one of them who first discovers an en-

emy, warns the others. Rabbits stamp
loudly on the ground with their hind-feet

as a signal . sheep and chamois do the

same with their forefeet, uttering like-

wise a whistle. Many birds, and some
mammals, post sentinels, which in the

case of seals are said 8
generally to be

the females. The leader of a troop of

monkeys acts as the sentinel, and utters

cries expressive both of danger and of

safety.
9 Social animals perform many

little services for each other horses nib-

ble, and cows lick each other, on any
spot which itches monkeys search each
other for external parasites ; and Brehm
states that after a troop of the Cercopt-
thecus griseo- Viridis has rushed through
a thorny brake, each monkey stretches

itself on a branch, and another monkey
sitting by,

"
conscientiously

"
examines its

fur, and extracts every thorn or burr.

161. Animals also render more impor-
tant services to one another thus wolves
and some other beasts of prey hur i

packs, and aid one another in attacking
their victims. Pelicans fish in concert.

The Hamadryas baboons turn over stones

to find insects, etc. , and when they come
to a large one, as many as can stand

round, turn it over together and share

the booty. Social animals mutually de-

fend each other. Bull bisons in N.

7 ' Die Darwin 'sche Theorie,' s. 101.

Mr. R. Brown, in
'

Proc. Zoolog. Soc.' 1868, p.

409.
* Brehm,

'

Thierleben,' B. i. 1864, s. 52, 79. For
the case of the monkeys extracting thorns from
each other, see s. 54. With respect to the Hama-
dryas turning over stones, the fact is given (5.761
on the evidence of Alvarez, whose observations
Brehm thinks quite trust worthy. For the cases ol

the old male baboons attacking the dogs, see s. 79;
and with respect to the eagle, s. 56.
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\merica, when there is danger, drive the

cows and calves into the middle of the

herd, while they defend the outside. I

shall also in a future chapter give an ac-

count of two young wild bulls at Chill-

ingham attacking an old one in concert,

and of two stallions together trying to

drive away a third stallion from a troop
of mares. In Abyssinia, Brehm encoun-

tered a great troop of baboons, who were

crossing a valley . some had already as-

cended the opposite mountain, and some
were still in the valley : the latter were
attacked by the dogs, but the old males

immediately hurried down from the

rocks, and with mouths widely opened,
roared so fearfully, that the dogs quickly
drew back. They were again en-

couraged to the attack ; but by this time

all the baboons had reascended the

heights, excepting a young one, about
:ux months old, who, loudly calling for

aid, climbed on a block of rock, and was
surrounded. Now one of the largest
nales, a true hero, came down again
'rom the mountain, slowly went to the

young one, coaxed him, and triumphantly
led him away the dogs being too much
astonished to make an attack. I cannot
resist giving another scene which was
witnessed by this same naturalist , an

eagle seized a young Cercopithecus,
which, by clinging to a branch, was not

at once carried off , it cried loudly for

assistance, upon which the other mem-
bers of the troop, with much uproar,
lushed to the rescue, surrounded the

eagle, and pulled out so many feathers,

(hat he no longer thought of his prey,
but only how to escape. This eagle, as

Brehm remarks, assuredly would never

ngain attack a single monkey of a troop.
10

162. It is certain that associated ani-

mals have a feeling of love for each

other, which is not felt by non-social

iidult animals. How far in most cases

they actually sympathize in the pains and

pleasures of others, is more doubtful,

especially with respect to pleasures. Mr.

Buxton, however, who had excellent

means of observation,
11 states that his

macaws, which lived free in Norfolk,

took " an extravagant interest
"

in a pair
with a nest ; and whenever the female
left it, she was surrounded by a troop"
screaming horrible acclamations in her

honor." It is often difficult to judge
whether animals have any feeling for the

sufferings of others of their kind. Who
can say what cows feel, when they sur-
round and stare intently on a dying or
dead companion ; apparently, however,
as Houzeau remarks, they feel no pity.
That animals sometimes are far from

feeling any sympathy is too certain ; for

they will expel a wounded animal from the

herd, or gore or worry it to death. This
is almost the blackest fact in natural his-

tory, unless, indeed, the explanation
which has been suggested is true, that
their instinct or reason leads them to ex-

pel an injured companion, lest beasts of

prey, including man, should be tempted
to follow the troop. In this case their

conduct is not much worse than that of

the North American Indians, who leave

their feeble comrades to perish on the

plains , or the Fijians, who, when their

parents get old, or fall ill, bury them
alive.12

163. Many animals, however, certainly

sympathize with each other's distress or

danger. This is the case even with
birds. Capt. Stansbury

u found on a salt

lake in Utah an old and completely blind

pelican, which was very fat, and must
have been well fed for a long time by his

companions. Mr. Blyth, as he informs

me, saw Indian crows feeding two or

three of their companions which were
blind , and I have heard of an analogous
case with the domestic cock. We may,
if we choose, call these actions instinct-

ive ; but such cases are much too rare

for the development of any special in-

stinct. 14 I have myself seen a dog, who
never passed a cat who lay sick in a bas-

ket, and was a great friend of his, with-

out giving her a few licks with his

tongue, the surest sign of kind feeling in

a dog.
164. It must be called sympathy that

leads a courageous dog to fly at any one
who strikes his master, as he certainly

10 Mr. Belt gives the case of a spider-monkey (At-
eles) in Nicaragua, which was heard screaming for

nearly two hours in the forest, and was found with
an eagle perched close by it. The bird apparently
/eared to attack as long it remained face to face ;

and Mr. Belt believes, from what he has seen of
the habits of these monkeys, that they protect
themselves from eagles by keeping two or three

together. 'The Naturalist in Nicaragua,' 1874, p.
r.ii.

11 'Annals und Mag, of Nat. Hist.,' November,
1868, p. 38*.

14 Sir J. Lubbock,
' Prehistoric Times,' zd edit,

p. 446.
As quoted by Mr. L. H. Morgan,' The Ameri-

can Beaver,' 1868, p. 272. Capt. Stansbury also

gives an interesting account of the manner in

which a very young pelican, carried away by a

strong stream, was guided and encouraged in its

attempts to reach the shore by half a dozen old

birds.
> As Mr. Bain states,

"
effective aid to a sufercr

springs from sympathy proper:."
' Ment. 1 and

Moral Science,' 1868, p. 245.
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will. I saw a person pretending to beat

a lady, who had a very timid little dog on

her lap, and the trial had never been made
before; the little creature instantly

jumped away, but after the pretended

beating was over, it was really pathetic to

see how perseveringly he tried to lick his

mistress's face, and comfort her. Brehm 15

states that when a baboon in confinement

was pursued to be punished, the others

tried to protect him. It must have been

sympathy in the cases above given which

led the baboons and Cercopitheci to de-

fend their young comrades from the dogs
and the eagle. I will give only one other

instance of sympathetic and heroic con-

duct, in the case of a little American mon-

key. Several years ago a keeper at the

Zoological Gardens showed me some deep
and scarcely healed wounds on the nape
of his own neck, inflicted on him while

kneeling on the floor, by a fierce baboon.
The little American monkey, who was a

warm friend of this keeper, lived in the

same large compartment, and was dread-

fully afraid of the great baboon. Never-

theless, as soon as he saw his friend in

peril, he rushed to the rescue, and by
screams and bites so distracted the baboon,
that the man was able to escape, "after, as

the surgeon thought, running great risk of

his life.

165. Besides love and sympathy, ani-

mals exhibit other qualities connected with

the social instincts, which in us would be
called moral ; and I agree with Agassiz

10

that dogs possess something very like a

conscience.
1 66. Dogs possess some power of self-

command, and this does not appear to be

wholly the result of fear. As Braubach "

remarks, they will refrain from stealing
food in the absence of their master.

They have long been accepted as the very
type of fidelity and obedience. But the

elephant is likewise very faithful to his

driver or keeper, and probably considers
him as the leader of the herd. Dr.
Hooker informs me that an elephant,
which he was riding in India, became so

deeply bogged that he remained stuck fast

until the next day, when he was extri-

cated by men with ropes. Under such
circumstances elephants will seize with
their trunks any object, dead or alive, to

place under their knees, to prevent their

sinking deeper in the mud ; and the
driver was dreadfully afraid lest the ani-
mal should have seized Dr. Hooker and

'Thierleben,' B. i. 3. 85.1 De I'Espece etde laClasse,' 1860, p. 97.
17 ' Die Darwin'sche Art-I<hre, 1869, 54.

crushed him to death. But the driver

himself, as Dr. Hooker was assured, ran no
risk. This forbearance under an emer-

gency so dreadful for a heavy animal, is a

wonderful proof of noble fidelity.
18

167. All animals living in a body,
which defend themselves or attack their

enemies in concert, must indeed be in

some degree faithful to one another ; and
those that follow a leader must be in some

degree obedient. When the baboons in

Abyssinia
19

plunder a garden, they si-

lently follow their leader ; and if an im-

prudent young animal makes a noise, he
receives a slap from the others to teach
him silence and obedience. Mr. Gallon,
who has had excellent opportunities for

observing the half-wild cattle in S. Africa,

says,
20 that they cannot endure even a

momentary separation from the herd.

They are essentally slavish, and accept
the common determination, seeking no
better lot than to be led by any one ox
who has enough self-reliance to accept the

position. The men who break in these

animals for harness, watch assiduously
for those who, by grazing apart, show a
self-reliant disposition, and these they
train as fore-oxen. Mr. Gallon adds that

such animals are rare and valuable ; and
if many were born they would soon be

eliminated, as lions are always on the

lookout for the individuals which wander
from the herd.

1 68. With respect to the impulse which
leads certain animals to associate together,
and to aid one another in many ways,
we may infer that in most cases they are

impelled by the same sense of satisfaction

or pleasure which they experience in per-

forming other instinctive actions ;
or

by the same sense of dissatisfaction as

when other instinctive actions are checked.
We see this in innumerable instances,
and it is illustrated in a striking manner
by the acquired instincts of our domesti-
cated animals ; thus a young shepherd
dog delights in driving and running
round a flock of sheep, but not in worry-
ing them ; a young fox-hound delights in

hunting a fox, while some other kinds of

dogs, as I have witnessed, utterly dis-

regard foxes. What a strong feeling of

inward satisfaction must impel a bird, so
full of activity, to brood day after day
over her eggs. Migratory birds are quite
miserable if stopped from migrating;

18 See also ci
'

Himalayan Journals,' vol.

ii., 1854, p. 333^
Brehm,

r
Thierleben,' B. I. a. 76,

>0 See his extremely i nterestine oapef on '

Grega-
riousness in Cattle, and in Man,'

*
Macmillan's

Mag.,'Feb., 1871, p. 353 .
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perhaps they enjoy starting on their long

flight ;
but it is hard to believe that the

poor pinioned goose, described by Audu-
bon, which started on foot at the proper
time for its journey of probably more than

a thousand miles, could have felt any joy
in doing so. Some instincts are deter-

mined solely by painful feelings, as by
fear, which leads to self-preservation, and
is in some cases directed toward special
enemies. No one, I presume, can ana-

lyze the sensations of pleasure or pain.
In many instances, however, it is probable
that instincts are persistently followed

from the mere force of inheritance, with-

out the stimulus of either pleasure or

pain. A young pointer, when it first

scents game, apparently cannot help

pointing. A squirrel in a cage who pats
the nuts which it cannot eat, as if to bury
them in the ground, can hardly be thought
to act thus, either from pleasure or pain.
Hence the common assumption that men
must be impelled to every action by ex-

periencing some pleasure or pain may be
erroneous. Although a habit may be

blindly and implicitly followed, independ-
ently of any pleasure or pain felt at the

moment, yet if it be forcibly and abruptly
checked, a vague sense of dissatisfaction

is generally experienced.

169. It has been assumed that animals
were in the first place rendered social,
and that they feel as a consequence un-
comfortable when separated from each

other, and comfortable while together;
but it is a more probable view that these

sensations were first developed, in order

that those animals which would profit by
living in society, should be induced to live

together, in the same manner as the sense
of hunger and the pleasure of eating were,
no doubt, first acquired in order to induce

animals to eat. The feeling of pleasure
from society is probably an extension of

the parental or filial affections, since the

social instinct seems to be developed by
the young remaining for a long time with
their parents , and this extension may be
attributed in part to habit, but chiefly to

natural selection. With those animals
which were benefited by living in close

association, the individuals whicn took
the greatest pleasure" in society would
best escape various dangers , while those

that cared least for their comrades, and
lived solitary, would perish in greater
numbers. With respect to the origin of

the parental and filial affections, which

apparently lie at the base of the social in-

stincts, we know not the steps by which

they have been gained ; but we may infer

that it has been to a large extent through
natural selection. So it has almost cer-

tainly been with the unusual and oppo-
site feeling of hatred between the nearest

relations, as with the worker-bees which
kill their brother-drones, and with the

queen-bees which kill their daughter-
queens ; the desire to destroy their near-
est relations having been in this case of

service to the community. Parental af-

fection, or some feeling which replaces it,

has been developed in certain animals ex-

tremely low in the scale, for example, in

star-fishes and spiders. It is also occa-

sionally present in a few members alone
in a whole group of animals, as in the

genus Forficula, or earwigs.
170. The all-important emotion of sym-

pathy is distinct from that of love. A
mother may passionately love her sleep-

ing and passive infant, but she can hardly
at such times be said to feel sympathy for

it. The love of a man for his dog is dis-

tinct from sympathy, and so is that of a

dog for his master. Adam Smith former-

ly argued, as has Mr. Bain recently, that

the basis of sympathy lies in our strong
retentiveness of former states of pain or

pleasure. Hence, "the sight of another

person enduring hunger, cold, fatigue, re-

vives in us some recollection of these

states, which are painful even in idea."

We are thus impelled to relieve the suf-

ferings of another, in order that our own
painful feelings may be at the same time

relieved. In like manner we are led tc

participate in the pleasures of others.21

But I cannot see how this view explains the

fact that sympathy is excited, in an im-

measurably stronger degree, by a beloved,
than by an indifferent person. The mere

sight of suffering, independently of love,

would suffice to call up in us vivid recol-

lections and associations. The explana-
tion may lie in the fact that, with all ani-

mals, sympathy is directed solely towards
the members of the same community, and
therefore toward known, and more or

less beloved members, but not to all the

individuals of the same species. ThU
fact is not more surprising than that the

fears of many animals should be directed

al See the first and striking chapter in Adam
Smith's '

Theory of Moral Sentiments. Also Mr.
Bain's

' Mental and Moral Science.' 1868, p. 244,
and 275-282. Mr. Bain states, that "

sympathy is,

indirectly, a source of pleasure to the sympa-
thizer ;

" and he accounts for this through reciproc-

ity. He remarks that
" the person benefited, or

others in his stead, may make up, by sympathy and
good offices returned, for all the sacrifice." But if,

as appears to be the case, sympathy is strictly an in-

stinct, its exercise would give direct pleasure, in the
same manner as the exercise, as before remarked,
of almost every other instinct.



BEACON LIGHTS OF SCIENCE.

against special enemies. Species which
are not social, such as lions and tigers, no
doubt feel sympathy for the suffering of

their own young, but not for that of any
other animal. With mankind, selfishness,

experience, and imitation, probably add,

as Mr. Bain has shown, to the power of

sympathy ;
for we are led by the hope of

receiving good in return to perform acts

of sympathetic kindness to others ; and

sympathy is much strengthened by habit.

In however complex a manner this feeling

may have originated, as it is one of high

importance to all those animals which aid

and defend one another, it will have been
increased through natural selection; for

those communities, which included the

greatest number of the most sympathetic
members, would flourish best, and rear

the greatest number of offspring.

171. It is, however, impossible to decide

in many cases whether certain social in-

stincts have been acquired through nat-

ural selection, or are the indirect result of

other instincts and faculties, such as sym-
pathy, reason, experience, and a tendency
to imitation ; or again, whether they are

simply the result of long-continued habit.

So remarkable an instinct as the placing
sentinels to warn the community of dan-

ger, can hardly have been the indirect re-

sult of any of these faculties ; it must,
therefore, have been directly acquired.
On the other hand, the habit followed by
the males of some social animals of de-

fending the community, and of attacking
their enemies or their prey in concert,

may perhaps have originated from mu-
tual sympathy ; but courage, and in most
cases strength, must have been pre-
viously acquired, probably through nat-
ural selection.

172. Of the various instincts and hab-
its, some are much stronger than others ;

that is, some either give more pleasure in

their performance, and more distress in

their prevention, than others ; or, which
is probably quite as important, they are,

through inheritance, more persistently fol-

lowed, without exciting any special feel-

ing of pleasure or pain. We are our-
selves conscious that some habits are
much more difficult to cure or change
than others. Hence a struggle may often
be observed in animals between differ-
ent instincts, or between an instinct and
some habitual disposition ; as when a dog
rushes after a hare, is rebuked, pauses,
hesitates, pursues again, or returns
ashamed to his master ; or as between
the love of a female dog for her young
puppies and for her master, for she may

be seen to slink away to them, as if half

ashamed ot not accompanying her master.

But the most curious instance known to

me of one instinct getting the better of

another, is the migratory instinct conquer-
ing the maternal instinct. The former is

wonderfully strong ; a confined bird will

at the proper season beat her breast

against the wires of her cage, until it is

bare and bloody. It causes young sal-

mon to leap out of the fresh water, in

which they could continue to exist, and
thus unintentionally to commit suicide.

Every one knows how strong the maternal
instinct is, leading even timid birds to

face great danger, though with hesitation
,

and in opposition to the instinct of self-

preservation. Nevertheless, the migra-
tory instinct is so powerful, that late in

the autumn swallows, house-martins, ana
swifts frequently desert their tender young,
leaving them to perish miserably in theii'

nests.22

173. We can perceive that an instinct-

ive impulse, if it be in any way more bene
ficial to a species than some other or op.

posed instinct, would be rendered tho
more potent of the two through natural se-

lection ; for the individuals which had it

most strongly developed would survive in

larger numbers, Whether this is the case
with the migratory in comparison with the

maternal instinct, may be doubted. The
great persistence, or steady action of the

former at certain seasons of the year dur-

ing the whole day, may give it for a tim<;

paramount force.

174. Man a social animal. Every on<
will admit that man is a social being.
We see this in his dislike of solitude, and
in his wish for society beyond that of his

own family. Solitary confinement is one
of the severest punishments which can be
inflicted. Some authors suppose thai

man primevally lived in single families

but at the present day, though single fam-

ilies, or only two or three together, roarr.;

M This fact, the Rev. L. Jenyns states (see his.

edv^.on of ' White's Nat. Hist, of Selbourne,'i853,

p. 204) was first recorded by the illustrious Jenner,
in

'
Phil. Transact.' 1824, and has since been con

firmed by several observers, especially by Mr.
Blackwall. This latter careful observer examinee! .

late in the autumn, during two years, thirty-six
nests ; he found that twelve contained young dead
birds, five contained eggs on the point of being
hatched, and three, eggs not nearly hatched.

Many birds, not yet old enough for a prolonged
flight, are likewise deserted and left behind. See
Blackwall,

' Researches in Zoology,' 1834, pp. 108,
1 18. For some additional evidence, although this
is not wanted, see Leroy,

' Lettres Phil.' 1802, p. 217.
For Swifts, Gould's ' Introduction to the Birds of
Great Britain,' 1823, p. 5. Similar cases have been
observed in Canada by Mr. Adams ; 'Pop. Science
Review,' July, 1873, P- **3-
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vhe solitudes of some savage lands, they

always, as far as I can discover, hold

friendly relations with other families in-

habiting the same district. Such families

occasionally meet in council, and unite for

their common defense. It is no argument
against savage man being a social ani-

mal, that the tribes inhabiting adjacent
districts are almost always at war with

each other ; for the social instincts never

extend to all the individuals of the same

species. Judging from the analogy of

the majority of the Quadrumana, it is

probable that the early ape-like progen-
itors of man were likewise social ; but

this is not of much importance for us.

Although man, as he now exists, has few

special instincts, having lost any which
his early progenitors may have possessed,
this is no reason why he should not have

retained from an extremely remote period
some degree of instinctive love and sym-
pathy for his fellows. We are indeed all

conscious that we do possess such sympa-
thetic feelings ;

'a but our consciousness

does not tell us whether they are instinct-

ive, having originated long ago in the

same manner as with the lower animals,

or whether they have been acquired by
each of us during our early years. As
man is a social animal, it is almost cer-

tain that he would inherit a tendency to

be faithful to his comrades, and obedient

to the leader of his tribe, for these quali-
ties are common to most social animals.

He would consequently possess some

capacity for self-command. He would,
from an inherited tendency, be willing to

defend, in concert with others, his fellow-

men ; and would be ready to aid them
in any way, which did not too greatly
interfere with his own welfare or his own
strong desires.

175. The social animals which stand at

the bottom of the scale are guided al-

most exclusively, and those which stand

higher in the scale are largely guided, by
special instincts in the aid which they give
to the members of the same community ;

but they are likewise in part impelled by
mutual love and sympathy, assisted ap-

parently by some amount of reason. Al-

though man, as just remarked, has no

special instincts to tell him how to aid his

fellow-men, he still has the impulse, and

* 3 Hume remarks (' An Enquiry Concerning the

Principles of Morals,' edit, of 1751, p. 132),
" There

seems a necessity for confessing that the happi-
ness and misery of others are not spectacles alto-

gether indifferent to us, but that the view of the
former . . . communicates a secret joy ; the ap-
pearance of the latter . . . throws a melancholy
damp over the imagination,"

with his improved intellectual faculties
would naturally be much guided in this

respect by reason and experience. In-
stinctive sympathy would also cause him
to value highly the approbation of his

fellows; for, as Mr. Bain has clearly
shown,24 the love of praise and the strong
feeling of glory, and the still stronger hor-
ror of scorn and infamy,

" are due to the

workings of sympathy." Consequently
man would be influenced in the highest
degree by the wishes, approbation, and
blame of his fellow-men, as expressed by
their gestures and language. Thus the
social instincts, which must have been ac-

quired by man in a very rude state, and

probably even by his early ape-like pro-
genitors, still give the impulse to some of

his best actions ; but his actions are in a

higher degree determined by the ex-

pressed wishes and judgment of his fel-

i

low-men, and unfortunately very often

|
by his own strong selfish desires. But as

love, sympathy and self-command be-
come strengthened by habit, and as the

power of reasoning becomes clearer, so
that man can value justly the judgments
of his fellows, he will feel himself impelled

apart from any transitory pleasure or pain,
to certain lines of conduct. He might
then declare not that any barbarian or

uncultivated man could thus think I am
the supreme judge of my own conduct,
and in the words of Kant, I will not in

my own person violate the dignity of hu-

manity.

176. The more enduring Social In-
stincts conquer the less persistent In-
stincts. We have not, however, as yet
considered the main point, on which, from
our present point of view, the whole ques-
tion of the moral sense turns. Why
should a man feel that he ought to obey
one instinctive desire rather than another ?

Why is he bitterly regretful, if he has

yielded to a strong sense of self-preserva-
tion, and has not risked his life to save

that of a fellow-creature ? or why does he

regret having stolen food from hunger ?

177. It is evident in the first place, that

with mankind the instinctive impulses
have different degrees of strength , a sav-

age will risk his own life to save that of

a member of the same community, but

will be wholly indifferent about a stranger ;

a young and timid mother urged by the

maternal instinct will, without a moment's
hesitation, run the greatest danger for her

own infant, but not for a mere fellow-crea-

*4 ' Mental and Moral Science,' 1868, p. 254.



6o BEACON LIGHTS OF SCIENCE.

ture. Nevertheless many a civilized man,
or even boy, who never before risked his

life for another, but full of courage and

sympathy, has disregarded the instinct of

self-preservation, and plunged at once

into a torrent to save a drowning man,

though a stranger. In this case man is

impelled by the same instinctive motive,

which made the heroic little American

monkey, formerly described, save his

keeper, by attacking the great and dread-

ed baboon. Such actions as the above

appear to be the simple result of the

greater strength of the social or maternal

instincts than that of any other instinct or

motive; for they are performed too in-

stantaneously for reflection, or for pleas-
ure or pain to be felt at the time , though,
if prevented by any cause, distress or

even misery might be felt. In a timid

man, on the other hand, the instinct of

self-preservation might be so strong, that

he would be unable to force himself to

run any such risk, perhaps not even for

his own child.

178. I am aware that some persons
maintain that actions performed impul-

sively, as in the above cases, do not come
under the dominion of the moral sense

and cannot be called moral. They con-
fine this term to actions done deliberately,
after a victory over opposing desires, or

when prompted by some exalted motive.

But it appears scarcely possible to draw

any clear line of distinction of this kind.25

As far as exalted motives are concerned,

many instances have been recorded of

savages, destitute of any feeling of gen-
eral benevolence toward mankind, and not

guided by any religious motive, who have

deliberately sacrificed their lives as pris-
oners,

26 rather than betray their comrades ;

and surely their conduct ought to be con-
sidered as moral. As far as deliberation,
and the victory over opposing motives are

concerned, animals may be seen doubting
between opposed instincts, in rescuing
their offspring or comrades from danger ;

yet their actions, though done for the

good of others, are not called moral.

Moreover, anything performed very often

36 I refer here to the distinction between whal
has been called material and formal morality. ]

am glad to find that Prof. Huxley (' Critiques and
Addresses,' 1873, P- 28z) takes the same view on this

subject as I do. Mr. Leslie Stephen remarks (' Es-
says on Freethinking and Plain Speaking,' 1873, p
83), "the metaphysical distinction between materia.
and formal morality is as irrelevant as other such
distinctions."

' I have given one such case, namely of three
Patagonian Indians, who preferred being shot, one
after the other, to betraying the plans of their com-
panions in war (' Journal of Researches,' 1845, p

>y us, will at last be done without delib-

ration or hesitation, and can then hardly
e distinguished from an instinct ; yet

urely no one will pretend that such an
action ceases to be moral. On the con-

trary, we all feel that an act cannot be
considered as perfect, or as performed in

the most noble manner, unless it be done

mpulsively, without deliberation or effort,

in the same manner as by a man in whom
the requisite qualities are innate. He
who is forced to overcome his fear or

want of sympathy before he acts, de-

serves, however, in one way higher credit

than the man whose innate disposition
leads him to a good act without effort.

As we cannot distinguish between mo-
tives, we rank all actions of a certain

class as moral, if performed by a moral

being. A moral being is one who is ca-

pable of comparing his past and future

actions or motives, and of approving or

disapproving of them. We have no rea-

son to suppose that any of the lower ani-

mals have this capacity; therefore, when
a Newfoundland dog drags a child out of

the water, or a monkey faces danger to

rescue its comrade, or takes charge of an

orphan monkey, we do not call its con-
duct moral. But in the case of man, who
alone can with certainty be ranked as a
moral being, actions of a certain class are
called moral, whether performed deliber-

ately, after a struggle with opposing mo-
tives, or impulsively through instinct, or

from the effects of slowly-gained habit.

179. But to return to our more imme-
diate subject. Although some instincts

are more powerful than others, and thus
lead to corresponding actions, yet it is un-
tenable, that in man the social instincts

(including the love of praise and fear of

blame) possess greater strength, or have,

through long habit, acquired greater
strength, than the instincts of self-preser-
vation, hunger, lust, vengeance, etc.

Why then does man regret, even though
trying to banish such regret, that he has
followed the one natural impulse rather
than the other ; and why does he further

feel that he ought to regret his conduct ?

Man in this respect differs profoundly
from the lower animals. Nevertheless
we can, I think, see with some degree ol

clearness the reason of this difference.

1 80. Man, from the activity of his men-
tal faculties,, cannot avoid reflection : past
impressions and images are incessantly
and clearly passing through his mind.
Now with those animals which live per-
manently in a body, the social instincts

are ever present and persistent. Such
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animals are always ready to utter the

danger-signal, to defend the community,
and to give aid to their fellows in accord-

ance with their habits; they feel at all

times, without the stimulus of any special

passion or desire, some degree of love and

sympathy for them , they are unhappy if

long separated from them, and always
happy to be again in their company. So
it is with ourselves. Even when we are

quite alone, how often do we think with

pleasure or pain of what others think of

us, of their imagined approbation or dis-

approbation; and this all follows from

sympathy, a fundamental element of the

social instincts. A man who possessed
no trace of such instincts would be an un-
natural monster. On the other hand, the

desire to satisfy hunger, or any passion
such as vengeance, is in its nature tempo-
rary, and can for a time be fully satisfied.

Nor is it easy, perhaps hardly possible, to

call up with complete vividness the feel-

ing, for instance, of hunger ; nor indeed,
as has often been remarked, of any suffer-

ing. The instinct of self-preservation is

not felt except in the presence of danger ;

and many a coward has thought himself
brave until he has met his enemy face to

face. The wish for another man's prop-
erty is perhaps as persistent a desire as

any that can be named , but even in this

case the satisfaction of actual possession
is generally a weaker feeling than the
desire : many a thief, if not a habitual

one, after success has wondered why he
stole some article.27

181. A man cannot prevent past im-

pressions often repassing through his

mind ; he will thus be driven to make a

'"
Enmity or hatred seems also to be a highly per-

sistent feeling, perhaps more so than any that can
be named. Envy is defined as hatred of another for
ome excellence or success

; and Bacon insists (Es-
ay ix.),

" Of all other affections envy is the most
mportune and coutinual." Dogs are very apt to
late both strange men and strange dogs, especially
t they live near at hand, but do not Belong to the
ame family, tribe, or clan

; this feeling would thus
seem to be innate, and is certainly a most persistent
one. It seems to be the complement and converse
of the true social instinct. From what we hear of

savages, it would appear that something of the same
kind holds good with them. If this be so, it would
be a small step in any one to transfer such feelings
to any member of the same tribe if he had done him
an injury and had become his enemy. Nor is it

probable that the primitive conscience would re-

proach a man for injuring his enemy: rather it

would reproach him, if he nad not revenged him-
self. To do good in return for evil, to love your
enemy, is a height of morality to which it may be
doubted whether the social' instincts would, by
themselves, have ever led us. It is necessary that
these instincts, together with sympathy, should
have been highly cultivated and extended by the
aid of reason, instruction, and the love or fear of
God, before any such golden rule would ever be
thought of and obeyed.

comparison between the impressions of

past hunger, vengeance satisfied, or dan-

ger shunned at other men's cost, with the
almost ever-present instinct of sympathy,
and with his early knowledge of what
others consider as praiseworthy or blam-
able. This knowledge cannot be ban-
ished from his mind, and from instinctive

sympathy is esteemed of great moment.
He will then feel as if he had been
baulked in following a present instinct or

habit, and this with all animals causes

dissatisfaction, or even misery.
182. The above case of the swallow

affords an illustration, though of a re-

versed nature, of a temporary though for

the time strongly persistent instinct con-

quering another instinct, which is usually
dominant over all others. At the proper
season these birds seem all day long to be

impressed with the desire to migrate ;

their habits change ; they become rest-

less, are noisy, and congregate in flocks.

While the' mother-bird is feeding, or

brooding over her nestlings, the maternal
instinct is probably stronger than the

migratory ; but the instinct which is the

more persistent gains the victory, and at

last, at a moment when her young ones
are not in sight, she takes flight and de-
serts them. When arrived at the end of

her long journey, and the migratory in-

stinct has ceased to act, what an agony
of remorse the bird would feel, if, from

being endowed with great mental activity,
she could not prevent the image con-

stantly passing through her mind, of her

young ones perishing in the bleak north
from cold and hunger.

183. At the moment of action, man
will no doubt be apt to follow the stronger
impulse , and though this may occasion-

ally prompt him to the noblest deeds, it

will more commonly lead him to gratify
his own desires at the expense of other

men. But after their gratification, when
past and weaker impressions are judged
by the ever-enduring social instinct, and

by his deep regard for the good opinion
of his fellows, retribution will surely come.
He will then feel remorse, repentance,
regret, or shame ; this latter feeling, how-
ever, relates almost exclusively to the

judgment of others. He will consequent-
ly resolve more or less firmly to act dif-

ferently for the future ; and this is con-
science ; for conscience looks back-

ward, and serves as a guide for the fu-

ture.

184. The nature and strength of the

feelings which we call regret, shame, re-

pentance or remorse, depend apparently
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not only on the strength of the violated

instinct, but partly on the strength of the

temptation, and often still more on the

judgment of our fellows. How far each

man values the appreciation of others,

depends on the strength of his innate or

acquired feeling of sympathy ; and on his

own capacity for reasoning out the re-

mote consequences of his acts. Another

element is most important, although not

necessary, the reverence or fear of the

Gods, or Spirits believed in by each man :

and this applies especially in cases

of remorse. Several critics have ob-

jected that though some slight regret or

repentance may be explained by the view

advocated in this chapter, it is impossible
thus to account for the soul-shaking feel-

ing of remorse. But I can see little force

in this objection. My critics do not de-

fine what they mean by remorse, and I

can find no definition implying more than

an overwhelming sense of repentance.
Remorse seems to bear the same relation

to repentance, as rage does to anger, or

agony to pain. It is far from strange
that an instinct so strong and so gener-

ally admired, as maternal love, should, if

disobeyed, lead to the deepest misery, as

soon as the impression of the past cause

of disobedience is weakened. Even when
an action is opposed to no special instinct,

merely to know that our friends and

equals despise us for it is enough to cause

great misery. Who can doubt that the

refusal to fight a duel through fear has
caused many men an agony of shame ?

Many a Hindoo, it is said, has been
stirred to the bottom of his soul by having
partaken of unclean food. Here is an-
other case of what must, I think, be
called remorse. Dr. Landor acted as a

magistrate in West Australia, and re-

lates,'
28 that a native on his farm, after

losing one of his wives from disease, came
and said that " he was going to a distant
tribe to spear a woman, to satisfy his

sense of duty to his wife. 1 told him
that if he did so, I would send him to

prison for life. He remained about the
farm for some months, but got exceed-

ingly thin, and complained that he could
not rest or eat, that his wife's spirit was
haunting him, because he had not taken
a life for hers. I was inexorable, and as-
sured him that nothing should save him
if he did." Nevertheless the man disap-
peared for more than a year, and then re-
turned in high condition ; and his other
wife told Dr. Landor that her husbam

lad taken the life of a woman belonging
o a distant tribe ; but it was impossible
o obtain legal evidence of the act. The
jreach of a rule held sacred by the tribe,

l thus, as it seems, give rise to the

deepest feelings, and this quite apart
rom the social instincts, excepting in so
ar as the rule is grounded on the judg-
ment of the community. How so many
strange superstitions have arisen through-
out the world we know not ; nor can we
tell how some real and great crimes, such
as incest, have come to be held in an ab-

lorrence (which is not however quite

universal) by the lowest savages. It is

ven doubtful whether in some tribes in-

cest would be looked on with greater
horror, than would the marriage of a map
with a woman bearing the same name,

though not a relation. " To violate this

law is a crime which the Australians hold
in the greatest abhorrence, in this agree
ing exactly with certain tribes of North
America. When the question is put in

either district, is it worse to kill a girl of

a foreign tribe, or to marry a girl of one's

own, an answer just opposite to ours
would be given without hesitation." *
We may, therefore, reject the belief,

lately insisted on by some writers, that

the abhorrence of incest is due to our

possessing a special God-implanted con-
science. On the whole it is intelligible,
that a man urged by so powerful a senti-

ment as remorse, though arising as above

explained, should be led to act in a man-
ner, which he has been taught to believe

serves as an expiation, such as delivering
himself up to justice.

185. Man prompted by his conscience;

will through long habit acquire such

perfect self-command, that his desires

and passions will at last yield instantly
and without a struggle to his social

sympathies and instincts, including hi*

feeling for the judgment of his fellows.

The still hungry, or the still revengeful
man will not think of stealing food, or oi

wreaking his vengeance. It is possible,
or as we shall hereafter see, even probable,
that the habit of self-command may, like

other habits, be inherited. Thus at last

man comes to feel, through acquired
and perhaps inherited habit, that it is

best for him to obey his more persistent

impulses. The imperious word ought
seems merely to imply the consciousness

of the existence of a rule of conduct,

however it may have originated. For-

'

Insanity in Relation to Law,' 1871, p. 14.

B. B. Tylor in
'

Contemporary Review,' April,
i873> P 7<>7-
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meriy it must have been often vehemently

urged that an insulted gentleman ought
to fight a duel. We even say that a

pointer ought to point, and a retriever to

retrieve game. If they fail to do so,

they fail in their duty and act wrongly.
1 86. If any desire or instinct leading

to an action opposed to the good of others

still appears, when recalled to mind, as

strong as, or stronger than, the social

instinct, a man will feel no keen regret
at having followed it ; but he will be

conscious that if his conduct were known
to his fellows, it would meet with their

disapprobation : and few are so destitute

of sympathy as not to feel discomfort

when this is realized. If he has no such

sympathy, and if his desires leading to

bad actions are at the time strong, and
when recalled are not over-mastered by
the persistent social instincts, and the

judgment of others, then he is essentially
a bad man ;

3/) and the sole restraining
motive left is the fear of punishment,
and the conviction that in the long run
it would be best for his own selfish in-

terests to regard the good of others rather

than his own.

187. It is obvious that every one may
with an easy conscience gratify his own
desires, if they do not interfere with his

social instincts, that is with the good of

others ; but in order to be quite free from

self-reproach, or at least of anxiety, it is

almost necessary for him to avoid the

disapprobation, whether reasonable or

not, of his fellow-men. Nor must he
break through the fixed habits of his life,

especially if these are supported by
reason ; for if he does, he will assuredly
feel dissatisfaction. He must likewise

avoid the reprobation of the one God or

gods in whom, according to his knowl-

edge or superstition, he may believe ;

but in this case the additional fear of

divine punishment often supervenes.

1 88. The strictly Social Virtues at

first alone regarded. The above view
of the origin and nature of the moral

sense, which tells us what we ought to

do, and of the conscience which reproves
us if we disobey it, accords well with
what we see of the early and undeveloped
condition of this faculty in mankind.
The virtues which must be practiced, at

least generally, by rude men, so that they
may associate in a body, are those which

30 Dr. Prosper Despine, in his
'

Psychologic
Naturelle,' 1868 (torn. i. p. 243: torn. ii. p. 169)

gives many curious cases of the worst criminals,
who apparently have been entirely destitute of
conscience.

are still recognized as the most important.
But they are practiced aimost exclusively
in relation to the men of the same tribe ;

and their opposites are not regarded as
crimes in relation to the men of other
tribes. No tribe could hold together if

murder, robbery, treachery, etc., were
common ; consequently such crimes with-
in the limits of the same tribe " are
branded with everlasting infamy ;"

31 but
excite no such sentiment beyond these
limits. A North-American Indian is

well pleased with himself, and is honored

by others, when he scalps a man of an-
other tribe ; and a Dyak cuts off the
head of an unoffending person, and dries

it as a trophy. The murder of infants

has prevailed on the largest scale

throughout the world,32 and has met
with no reproach ; but infanticide, espe-

cially of females, has been thought to be

good for the tribe, or at least not injurious.
Suicide during former times was not gen-
erally considered as a crime,

33 but rather,

from the courage displayed,
as an honor-

able act ; and it is still practiced by some
semi-civilized and savage nations without

reproach, for it does not obviously con-

cern others of the tribe. It has been re-

corded that an Indian Thug conscien-

tiously regretted that he had not robbed
and strangled as many travelers as did
his father before him. In a rude state of

civilization the robbery of strangers is,

indeed, generally considered as honorable.

189. Slavery, although in some ways
beneficial during ancient times, is a great
crime ; yet it was not so regarded until

quite recently, even by the most civilized

nations. And this was especially the

case, because the slaves belonged in gen-
eral to a race different from that of their

masters. As barbarians do not regard
the opinion of their women, wives are

commonly treated like slaves. Most
savages are utterly indifferent to the suf

ferings of strangers, or even delight in

31 See an able article in the
' North British

Review,' 1867, p. 395. See also Mr. W. Bagehot's
articles on the Importance of Obedience and Co-
herence to Primitive Man, in the 'Fortnightly
Review,' 1867, p. 529, and 1868, p. 457, etc.

31 The fullest account which I have met with is

by Dr. Gerland, in his
' Ueber dan Aussterben der

Naturvolker,' 7868
;
but I shall have to recur to the

subject of infanticide in a future chapter.
33 See the very interesting discussion on Suicide

in Lecky's
'

History of European Morals,' vol. i.

1869, p. 223. With respect to savages, Mr. Win-
wood Reade informs me that the negroes of West
Africa often commit suicide. It is well known
how common it was among the miserable abo-
rigines of South America, after the Spanish con-
quest. For New Zealand, see the voyage of the

Novara," and for the Aleutian Islands, Muller, as

quoted by Houzeau, ' Les Facult^s Mentales,' etc.,
torn. ii. p. 136.



BEACON LIGHTS OP SCIENCE.

witnessing them. It is well known that

the women and children of the North-

American Indians aided in torturing their

enemies. Some savages take a horrid

pleasure in cruelty to animals,84 and hu-

manity is an unknown virtue. Neverthe-

less, besides the family affections, kind-

ness is common, especially during sick-

ness, between the members of the same

tribe, and is sometimes extended beyond
these limits. Mungo Park's touching ac-

count of the kindness of the negro women
of the interior to him is well known.

Many instances could be given of the

noble fidelity of savages toward each

other, but not to strangers ; common ex-

perience justifies the maxim of the Span-

iard,
"
Never, never trust an Indian."

There cannot be fidelity without truth;

and this fundamental virtue is not rare

between the members of the same tribe :

thus Mungo Park heard the negro women
teaching their young children to love the

truth. This, again, is one of the virtues

which becomes so deeply rooted in the

mind, that it is sometimes practiced by
savages, even at a high cost, toward

strangers ; but to lie to your enemy has

rarely been thought a sin, as the history
of modern diplomacy too plainly shows.
As soon as a tribe has a recognized
leader, disobedience becomes a crime,
and even abject submission is looked at

as a sacred virtue.

190. As during rude times no man can
be useful or faithful to his tribe without

courage, this quality has universally been

placed in the highest rank ; and although
in civilized countries a good yet timid

man may be far more useful to the com-

munity than a brave one, we cannot help

instinctively honoring the latter above a

coward, however benevolent. Prudence,
on the other hand, which does not con-
cern the welfare of others, though a very
useful virtue, has never been highly
esteemed. As no man can practice the
virtues necessary for the welfare of his

tribe without self-sacrifice, self-com-
mand, and the power of endurance,
these qualities have been at all times

highly and most justly valued. The
American savage voluntarily submits to
the most horrid tortures without a groan
to prove and strengthen his fortitude and

courage; and we cannot help admir-

ing him, or even an Indian Fakir, who
from a foolish religious motive, swings
suspended by a hook buried in his flesh.

191. The other so called self-regarding
84

See, for instance, Mr. Hamilton's account o
'ie Kaffirs,

'

Anthropological Review,' 1870, p. xv

virtues, which do not obviously, though
they may really, affect the welfare of me
tribe, have never been esteemed by sav-

ages, though now highly appreciated by
civilized nations. The greatest intem-
jerance is no reproach with savages.
Utter licentiousness, and unnatural
crimes, prevail to an astounding extent.85

As soon, however, as marriage, whether

jolygamous, or monogamous, becomes
:ommon, jealousy will lead to the incul-

cation of female virtue ; and this, being
honored, will tend to spread to the un-
married females. How slowly it spreads
to the male sex, we see at the present
day. Chastity eminently requires self-

command ; therefore it has been honored
from a very early period in the moral his-

tory of civilized man. As a consequence
of this, the senseless practice of celibacy
has been ranked from a remote period as
a virtue.86 The hatred of indecency,
which appears to us so natural as to be

thought innate, and which is so valuable
an aid to chastity, is a modern virtue, ap-
pertaining exclusively, as Sir G. Staunton
remarks,37 to civilized life. This is shown
by the ancient religious rites 'of various

nations, by the drawings on the walls of

Pompeii, and by the practices of many
savages.

192. We have now seen that actions are

regarded by savages, and were probably
so regarded by primeval man, as good or

bad, solely as they obviously affect the
welfare of the tribe, not that of the spe-
cies, nor that of an individual member
of the tribe. This conclusion agrees
well with the belief that the so-cailed

moral sense is aboriginally derived from
the social instincts, for both relate at

first exclusively to the community. The
chief causes of the low morality of sav-

ages, as judged by our standard, are,

firstly, the confinement of sympathy to

the same tribe. Secondly, powers of

reasoning insufficient to recognize the

bearing of many virtues, especially of

the self-regarding virtues on the gen-
eral welfare of the tribe. Savages, for

instance, fail to trace the multiplied evils

consequent on a want of temperance,
chastity, etc. And, thirdly, weak power
of self-command ; for this power has not
been strengthened through long-con-
tinued, perhaps inherited, habit, instruc-

tion and religion.

88 Mr. M'Lennan has given (' Primitive Mar-
riage,' 1865, p. 176) a good collection of facts on
this head.

s
Lecky,

'

History of European Morals,' vol. i.

1869, p. 109.
' '

Embassy to China,' vol. ii. p. 348.
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193. I have entered into the above de-

tails on the immorality of savages,
88 be-

cause some authors have recently taken a

high view of their moral nature, or have
attributed most of their crimes to mis-

taken benevolence.39 These authors ap-

pear to rest their conclusion on savages

possessing those virtues which are serv-

iceable, or even necessary, for the exist-

ence of the family and of the tribe,

qualities which they undoubtedly do

possess, and often in a high degree.

194. Concluding Remarks. It was as-

sumed formerly by philosophers of the

derivative*5 school of morals that the

foundation of morality lay in a form of Sel-

fishness ; but more recently the " Great-

est happiness principle
"
has been brought

prominently forward. It is, however,
more correct to speak of the latter

principle as the standard, and not as the

motive of conduct. Nevertheless, all the

authors whose works I have consulted,

with a few exceptions,
41 write as if there

must be a distinct motive for every action,

and that this must be associated with

some pleasure or displeasure. But man
seem> often to act impulsively, that is

from instinct or long habit, without any
consciousness of pleasure, in the same
manner as does probably a bee or ant,
when it blindly follows its instincts. Un-
der circumstances of extreme peril, as

during a fire, when a man endeavors to

save a fellow-creature without a moment's
hesitation, he can hardly feel pleasure ,

38 See on this subject copious evidence in Chap,
vii. of Sir J. Luobock, Origin of Civilization,'

1870.
39 For instance Lecky,

'
Hist. European Morals,'

vol. i. p. 124.
40 This term is used in an able article in the
Westminster Review,' Oct., 1869, p. 498. For

the " Greatest happiness principle, see J. S.

Mill,
'

Utilitarianism,' p. 17.
41 Mill recognizes (' System of Logic,' vol. ii., p.

422) in the clearest manner, that actions may be
performed through habit without the anticipation
of pleasure. Mr. H. Sidgwick also, in his Essay
on Pleasure and Desire ( The Contemporary Re-
view,' April, 1872, p. 671) remarks. "To sum
up, in contravention of the doctrine that our con-
scious active impulses are always directed toward
the production of agreeable sensations in ourselves,
I would maintain that we find everywhere in con-
sciousness extra-regarding impulse, directed to-
ward something that is not pleasure ; that in

many cases the impulse is so far incompatible
with the self-regarding that the two do not easily
co-exist in the same moment of consciousness.
A dim feeling that our impulses do not by any
means always a>ise from any contemporaneous or

anticipated pleasure, has, 1 cannot but think, been
one chief cause of the acceptance of the intuitive

theory of morality, and of the ejection of the
utilitarian or " Greatest happiness

"
theory. With

respect to the latter theory, the standard and the
motive of conduct have no doubt if'ei, been con-
fused, but they are really In joou: de^ee blended.

and still less has he time to reflect on the
dissatisfaction which he might subse-

quently experience if he did not make the

attempt. Should he afterward reflect

over his own conduct, he would feel that
there lies within him an impulsive power
widely different from a search after pleas-
ure or happiness ; and this seems to be
the deeply planted social instinct.

195. In the case of the lower animals
it seems much more appropriate to speak
of their social instincts as having been de-

veloped for the general good rather than
for the general happiness of the species.
The term, general good, may be denned
as the rearing of the greatest number of

individuals in full vigor and health, with
all their faculties perfect, under the con-
ditions to which they are subjected. As
the social instincts both of man and the

lower animals have no doubt been devel-

oped by nearly the same steps, it would
be advisable, if found practicable, to use

the same definition in both cases, and
to take as the standard of morality, the

general good or welfare of the commu-
nity, rather than the general happiness ;

but this definition would perhaps require
some limitation on account of political
ethics.

196. When a man risks his life to save

that of a fellow-creature, it seems also

more correct to say that he acts for the

general good, rather than for the general

happiness of mankind. No doubt the

welfare and the happiness of the individ-

ual usually coincide ; and a contented,

happy tribe will flourish better than one
that is discontented and unhappy. We
have seen that even at an early period in

the history of man, the expressed wishes

of the community will have naturally influ-

enced to a large extent the conduct of

each member , and as all wish for happi-
ness, the "

greatest happiness principle
"

will have become a most important sec-

ondary guide and object, the social in-

stinct, however, together with sympathy
(which leads to our regarding the appro-
bation and disapprobation of others), hav-

ing served as the primary impulse and

guide. Thus the reproach is removed of

laying the foundation of the noblest part
of our nature in the base principle of sel-

fishness ; unless, indeed, the satisfaction

which every animal feels, when it follows

its proper instincts, and the dissatisfaction

felt when prevented, be called selfish.

197. The wishes and opinions of the

members of the same community, ex-

pressed at first orally, but later by writ-

ing also, either form the sole guides of
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our conduct, or greatly re-enforce the so-

cial instincts, such opinions, however,
have sometimes a tendency directly op-

posed to these instincts. This latter fact

is well exemplified by the Law of Honor,
that is, the law of the opinion of our equals,
and not of all our countrymen. The
breach of this law, even when the breach

is known to be strictly accordant with

true morality, has caused many a man
more agony than a real crime. We rec-

ognize the same influence in the burning
sense of shame which most of us have felt,

even after the interval of years, when call-

ing to mind some accidental breach of a

trifling, though fixed, rule of etiquette.
The judgment of the community will gen-

erally be guided by some rude experience
of what is best in the long run for all the

members ; but this judgment will not rarely
err from ignorance and weak powers of

reasoning. Hence the strangest customs
and superstitions, in complete opposition
to the true welfare and happiness of man-
kind, have become all-powerful through-
out the world. We see this in the horror

felt by a Hindoo who breaks his caste,

and in many other such cases. It would
be difficult to distinguish between the re-

morse felt by a Hindoo who has yielded
to the temptation of eating unclean food,
from that felt after committing a theft ;

but the former would probably be the

more severe.

198. How so many absurd rules of con-

duct, as well as so many absurd religious
beliefs, have originated, we do not know ,

nor how it is that they have become, in

all quarters of the world, so deeply im-

pressed on the mind of men , but it is

worthy of remark that a belief constantly
inculcated during the early years of life,

while the brain is impressible, appears
to acquire almost the nature of an in-

stinct ; and the very essence of an in-

stinct is that it is followed independently
of reason. Neither can we say why cer-
tain admirable virtues, such as the love of

truth, are much more highly appreciated
by some savage tribes than by others ;

*2

nor, again, why similar differences prevail
even among highly civilized nations.

Knowing how firmly fixed many strange
customs and superstitions have become,
we need feel no surprise that the self- re-

garding virtues, supported as they are by
reason, should now appear to us so nat-
ural as to be thought innate, although they

48 Good instances are given by Mr. Wallace in
'Scientific Opinion,' Sept. 15, 1869; and more fully
in his

'

Contributions to the Theory of Natural Se-
lection,' 1870, p. 353.

were not valued by man in his early con-

dition.

199. Notwithstanding many sources of

doubt, man can generally and readily dis-

tinguish between the higher and lower
moral rules. The higher are founded on
the social instincts, and relate to the wel-
fare of others. They are supported by
the approbation of our fellow-men and by
reason. The lower rules, though some
of them when implying self-sacrifice

hardly deserve to be called lower, relate

chiefly to self, and arise from public opin-
ion, matured by experience and cultiva-

tion ; for they are not practiced by rude
tribes.

200. As man advances in civilization,

and small tribes are united into larger
communities, the simplest reason would
tell each individual that he ought to ex-

tend his social instincts and sympathies
to all the members of the same nation,

though personally unknown to him.
This point being once reached, there is

only an artificial barrier to prevent his

sympathies extending to the men of all

nations and races. If, indeed, such men
are separated from him by great differ-

ences in appearance or habits, experience
unfortunately shows us how long it is, be-
fore we look at them as our fellow-

creatures. Sympathy beyond the con-
fines of man, that is, humanity to the
lower animals, seems to be one of the
latest moral acquisitions. It is appar-
ently unfelt by savages, except toward
their pets. How little the old Romans
knew of it is shown by their abhorrent

gladiatorial exhibitions. The very idea of

humanity, as far as I could observe, was
new to most of the Gauchos of the pam-
pas. This virtue, one of the noblest with
which man is endowed, seems to arise in-

cidentally from our sympathies becoming
more tender and more widely diffused,
until they are extended to all sentient be-

ings. As soon as this virtue is honored
and practiced by some few men, it spreads
through instruction and example to the

young, and eventually becomes incorpo-
rated in public opinion.

201. The highest possible stage in

moral culture is when we recognize that
we ought to control our thoughts, and
"not even in inmost thought to think

again the sins that made the past so

pleasant to us."*8 Whatever makes any
bad action familiar to the mind, renders
its performance by so much the easier.

As Marcus Aurelius long ago said,

43
Tennyson,

'

Idylls of the King,' p. 244.
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' Such as are thy habitual thoughts, such
also will be the character of thy mind

;

for the soul is dyed by the thoughts."
44

202. Our great philosopher, Herbert

Spencer, has recently explained his views
on the moral sense. He says,*

6 "
I be-

lieve that the experiences of utility organ-
ized and consolidated through all past

generations of the human race, have been

producing corresponding modifications,

which, by continued transmission and ac-

cumulation, have become in us certain

faculties of moral intuition certain emo-
tions responding to right and wrong con-

duct, which have no apparent basis in the

individual experiences of utility." There
is not the least inherent improbability,
as it seems to me, in virtuous tendencies

being more or less strongly inherited ;

for, not to mention the various disposi-
tions and habits transmitted by many of

our domestic animals to their offspring, I

have heard of authentic cases in which a
desire to steal and a tendency to lie ap-
peared to run in families of the upper
ranks ; and as stealing is a rare crime in

the wealthy classes, we can hardly ac-

count by accidental coincidence for the

tendency occurring in two or three mem-
bers of the same family. If bad tenden-
cies are transmitted, it is probable that

good ones are likewise transmitted.

That the state of the body by affecting
the brain, has great influence on the

moral tendencies is known to most of

those who have suffered from chronic

derangements of the digestion or liver.

The same fact is likewise shown by the
"
perversion or destruction of the moral

sense being often one of the earliest

symptoms of mental "
derangement ;

" *6

and insanity is notoriously often in-

herited. Except through the principle of

the transmission of moral tendencies, we
cannot understand the differences be-

lieved to exist in this respect between the

various races of mankind.

203. Even the partial transmission of

virtuous tendencies would be an immense
assistance to the primary impulse derived

directly and indirectly from the social in-

stincts. Admitting for a moment that

virtuous tendencies are inherited, it ap-

pears probable, at least in such cases as

chasity, temperance, humanity to animals,

etc., that they become first impressed on
the mental organization through habit,

44 'The Thoughts of the Emperor M. Aurelius

Antoninus,' Eng. translat., zd edit., 1869, p. 112.

Marcus Aurelius was born A.D. lai.
45 Letter to Mr. Mill in Bain's

' Mental and Moral
Science,' 1868. p. 722.

48 Maudsley ,

'

Body and Mind '

1870. p. 60.

instruction and example, continued dur-

ing several generations in the same
family, and in a quite subordinate de-

gree, or not at all, by the individuals

possessing such virtues having succeeded
best in the struggle for life. My chief

source of doubt with respect to any such

inheritance, is that senseless customs,
superstitions, and tastes, such as the hor-
ror of a Hindoo for unclean food, ought
on the same principle to be transmitted.
I have not met with any evidence in sup-
port of the transmission of superstitious
customs or senseless habits, although in

itself it is perhaps not less probable than
that animals should acquire inherited

tastes for certain kinds of food or fear of
certain foes.

Finally the social instincts, which no
doubt were acquired by man as by ;he

lower animals for the good of the com-
munity, will from the first have given to

him some wish to aid his fellows, some
feeling of sympathy, and have compelled
him to regard their approbation and dis-

approbation. Such impulses will have
served him at a very early period as a
rude rule of right and wrong. But as

man gradually advanced in intellectual

power, and was enabled to trace the

more remote consequences of his ac-

tions ; as he acquired sufficient knowl-

edge to reject baneful customs and su-

perstitions ; as he regarded more and
more, not only the welfare, but the hap-
piness of his fellow-men ; as from habit,

following on beneficial experience, in-

struction and example, his sympathies
became more tender and 'v'dely diffused,

extending to men of all races, to the im-

becile, maimed, and other useless mem-
bers of society, and finally to the lower

animals, so would the standard of his

morality rise higher and higher. And it

is admitted by moralists of the derivative

school and by some intuitionists, that the

standard of morality has risen since an

early period in the history of man.47

204. As a struggle may sometimes be
seen going on between the various in-

stincts of the lower animals, it is not sur-

prising that there should be a struggle in

man between his social instincts, with

their derived virtues, and his lower,

though momentarily stronger impulses

41 A writer in the
' North British Review '

(July,

1969, p. 531), well capable of forming a sound judg-
ment, expresses himself strongly in favor of this

conclusion. Mr. Lecky (' Hist, of Morals, vol. i.

p. 143) seems to a certain extent to coincide there-
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or desires. This, as Mr. Gallon has re-

marked, is all the less surprising, as man
has emerged from a state of barbarism

within a comparatively recent period.

After having yielded to some temptation
we feel a sense of dissatisfaction, shame,

repentance, or remorse, analogous to the

feelings caused by other powerful in-

stincts or desires, when left unsatisfied or

baulked. We compare the weakened im-

pression of a past temptation with the

ever present social instincts, or with hab-

its gained in early youth and strengthened

during our whole lives, until they have be-

come almost as strong as instincts. If

with the temptation still before us we do
not yield, it is because either the social in-

stinct or some custom is at the moment

predominant, or because we have learnt

that it will appear to us hereafter the

stronger, when compared with the weak-
ened impression of the temptation, and
we realize that its violation would cause

us suffering. Looking to future genera-
tions, there is no cause to fear that the so-

cial instincts will grow weaker, and we
may expect that virtuous habits will grow
stronger, becoming perhaps fixed by in-

heritance. In this case the struggle be-

tween our higher and lower impulses will

be less severe, and virtue will be triumph-
ant.

205. Summary of the last two Chap-
ters. There can be no doubt that the dif-

ference between the mind of the lowest
man and that of the highest animal is im-
mense. An anthropomorphous ape, if he
could take a dispassionate view of hi:

own case, would admit that though h
could form an artful plan to plunder ;

garden though he could use stones for

fighting or for breaking open nuts, ye
that the thought of fashioning a stone
into a tool was quite beyond his scope
Still less, as he would admit, could he fol-

low out a train of metaphysical reasoning
or solve a mathematical problem, or re

fleet on God, or admire a grand natura
scene. Some apes, however, would prob
ably declare that they could and did ad
mire the beauty of the colored skin anc
fur of their partners in marriage. The
would admit, that though they coul
make- other apes understand by crie

some of their perceptions and simple
wants, the notion of expressing definite

ideas by definite sounds had never crossed

48 See his remarkable work on '

Hereditary Gen-
ius,' 1869, p. 349. The Duke of Argyll (' Primeval
Man,' 1869, p. 188) has some good remarks on the
contest in man's nature between right and wrong.

ieir minds. They might insist that they
vere ready to aid their fellow-apes of the
ame troop in many ways, to risk their

"ves for them, and to take charge of their

rphans ; but they would be forced to ac-

nowledge that disinterested love for all

iving creatures, the most noble attribute

>f man, was quite beyond their compre-
lension.

206. Nevertheless the difference in

mind between man and the higher ani-

mals, great as it is, certainly is one of de-
Tee and not of kind. We have seen that

he senses and intuitions, the various emo-
ions and faculties, such as love, memory,
attention, curiosity, imitation, reason, etc.,

of which man boasts, may be found in an

ncipient, or even sometimes in a well-de-

veloped condition, in the lower animals.

They are also capable of some inherited

mprovement, as we see in the domestic

dog compared with the wolf or jackal.
If it could be proved that certain high
mental powers, such as the formation of

general concepts, self-consciousness, etc.,

were absolutely peculiar to man, which
seems extremely doubtful, it is not im-

probable that these qualities are merely
the incidental results of other highly-ad-
vanced intellectual faculties ; and these

again mainly the result of the continued
use of a perfect language. At what age
does the new-born infant possess the

power of abstraction, or become self-con-

scious, and reflect on its own existence ?

We cannot answer ; nor can we answer
in regard to the ascending organic scale.

The half-art, half-instinct of language still

bears the stamp of its gradual evolution.

The ennobling belief in God is not uni-

versal with man ; and the belief in spirit-

ual agencies naturally follows from other

mental powers. The moral sense per-

haps affords the best and highest distinc-

tion between man and the lower animals ;

but I need say nothing on this head, as I

have so lately endeavored to show that

the social instincts, the prime principle
of man's moral constitution 49 with the

aid of active intellectual powers and the

effects of habit, naturally lead to the gold-
en rule,

" As ye would that men should

do to you, do ye to them likewise ;

"
and

this lies at the foundation of morality.

207. In the next chapter I shall make
some few remarks on the probable steps
and means by which the several mental

and moral faculties of man have been

gradually evolved. That such evolution is

at least possible, ought not to be denied,

49 ' The Thoughts of Marcus Aurelius,' etc., p.

139.
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for we daily see these faculties develop-

ing in every infant ; and we may trace a

perfect gradation from the mind of an
utter idiot, lower than that of an animal
low in the scale, to the mind of a New-
ton.

CHAPTER V.

ON THE DEVELOPMENT OF THE IN-

TELLECTUAL AND MORAL FACULTIES
DURING PRIMEVAL AND CIVILIZED
TIMES.

Advancement of the intellectual powers through
natural selection Importance of imitation So-
cial and moral faculties Their development
within the limits of the same tribe Natural se-

lection as affecting civilized nations Evidence
that civilized nations were once barbarous.

208. THE subjects to be discussed in

this chapter are of the highest interest,

but are treated by me in an imperfect
and fragmentary manner. Mr. Wallace,
in an admirable paper before referred to,

1

argues that man, after he had partially

acquired those intellectual and moral fac-

ulties which distinguish him from the

lower animals, would have been but little

liable to bodily modifications through
natural selection or any other means.
For man is enabled through his mental
faculties

" to keep with an unchanged
body in harmony with the changing uni-

verse." He has great power of adapting
his habits to new conditions of life. He
invents weapons, tools, and various strat-

agems to procure food and to defend
himself. When he migrates into a colder

climate he uses clothes, builds sheds,
and makes fires ; and by the aid of fire

cooks food otherwise indigestible. He
aids his fellow-men in many ways, and

anticipates future events. Even at a re-

mote period he practiced some division

of labor.

209. The lower animals, on the other

hand, must have their bodily structure
modified in order to survive under greatly
changed conditions. They must be rend-
ered stronger, or acquire more effective

teeth or claws, for defense against new
enemies ; or they must be reduced in size,

so as to escape detection and danger.
When they migrate into a colder climate,

they must become clothed with thicker

fur, or have their constitutions altered.

If they fail to be thus modified, they will

cease to exist.

1 '

Anthropological Review,' May, 1864, p. clviii.

210. The case, however, is widely dif-

ferent, as Mr. Wallace has with justice
insisted, in relation to the intellectual

and moral faculties of man. These fac-

ulties are variable; and we have every
reason to believe that the variations tend
to be inherited. Therefore, if they were

formerly of high importance to primeval
man and to his ape-like progenitors, they
would have been perfected or advanced

through natural selection. Of the high
importance of the intellectual faculties

there can be no doubt, for man mainly
owes to them his predominant position in

the world. We can see, that in the

rudest state of society, the individuals

who were the most sagacious, who in-

vented and used the best weapons or

traps, and who were best able to defend

themselves, would rear the greatest
number of offspring. The tribes, which
included the largest number of men thus

endowed, would increase in number and

supplant other tribes. Numbers depend
primarily on the means of subsistence,
and this depends partly on the physical
nature of the country, but in a much
higher degree on the arts which are there

practised. As a tribe increases and is

victorious, it is often still further increased

by the absorption of other tribes.2 The
stature and strength of the men of a
tribe are likewise of some importance for

its success, and these depend in part on
the nature and amount of the food which
can be obtained. In Europe the men of

the Bronze period were supplanted by a
race more powerful, and, judging from
their sword-handles, with larger hands ;

8

but their success was probably still more
due to their superiority in the arts.

211. All that we know about savages, or

may infer from their traditions and from
old monuments, the history of which is

quite forgotten by the present inhabitants,

show that from the remotest times suc-

cessful tribes have supplanted other

tribes. Relics of extinct or forgotten
tribes have been discovered throughout
the civilized regions of the earth, on the

wild plains of America, and on the iso-

lated islands in the Pacific Ocean. At
the present day civilized nations are

everywhere supplanting barbarous na-

tions, excepting where the climate op-
poses a deadly barrier ;

and they succeed

mainly, though not exclusively, through

* After a time the members or tribes which are
absorbed into another tribe assume, as Sir Henry
Maine remarks (' Ancient Law,' 1861, p. 131), that

they are the co-descendants of the same ancestors.
3 Morlot.

'

Soc. Vaud. Sc. Nat.,' 1860, p. 294.
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their arts, which are the products of the

intellect. It is, therefore, highly probable
that with mankind the intellectual facul-

ties have been mainly and gradually

perfected through natural selection ; and

this conclusion is sufficient for our pur-

pose. Undoubtedly it would be interest-

ing to trace the development of each

separate faculty from the state in which

it exists in the lower animals to that in

which it exists in man ; but neither my
ability nor knowledge permits the attempt.

212. It deserves notice that, as soon as

the progenitors of man became social

(and this probably occurred at a very

early period), the principle of imitation,

and reason, and experience would have

increased, and much modified the intel-

lectual powers in a way, of which we see

only traces in the lower animals. Apes
are much given to imitation, as are the

lowest savages ; and the simple fact pre-

viously referred to, that after a time no
animal can be caught in the same place

by the same sort of trap, shows that ani-

mals learn by experience, and imitate the

caution of others. Now, if some one
man in a tribe, more sagacious than the

others, invented a new snare or weapon,
or other means ot attack or defense, the

plainest self-interest, without the assist-

ance of much reasoning power, would

prompt the other members to imitate him ;

and all would thus profit. The habitual

practice of each new art must likewise in

some slight degree strengthen the intel-

lect. If the new invention were an im-

portant one, the tribe would increase in

number, spread, and supplant other

tribes. In a tribe thus rendered more
numerous there would always be a rather

greater chance of the birth of other su-

perior and inventive members. If such
men left children to inherit their mental

superiority, the chance of the birth of

still more ingenious members would be
somewhat better, and in a very small

tribe decidedly better. Even if they left

no children the tribe would still include
their blood relations , and it has been as-

certained by agriculturists* that by
preserving and breeding from the family
of an animal, which when slaughterec
was found to be valuable, the desired
character has been obtained.

213. Turning now to the social am
moral faculties. In order that primeva
men, or the ape-like progenitors of man

hould become social, they must have ac-

[uired the same instinctive feelings, which

tnpel other animals to live in a body ;

and they no doubt exhibited the same
eneral disposition. They would have
elt uneasy when separated from their

comrades, for whom they would have
elt some degree of love; they would
lave warned each other of danger, and
lave given mutual aid in attack or de-

ense. All this implies some degree of

sympathy, fidelity, and courage. Such
social qualities, the paramount import-
ance of which to the lower animals is dis-

puted by no one, were no doubt acquired

)y the progenitors of man in a similar

manner, namely through natural selec-

tion, aided by inherited habit. When two
tribes of primeval man, living in the same

country, came into competition, if (other
circumstances being equal) the one tribe

included a great number of courageous,

sympathetic and faithful members, who
were always ready to warn each other of

danger, to aid and defend each other,

this tribe would succeed better and

onquer the other. Let it be borne in

mind how all-important in the never-

ceasing wars of savages, fidelity and

courage must be. The advantage which

disciplined soldiers have over undiscip-
lined hordes follows chiefly from the con-

fidence which each man feels in his com-
rades. Obedience, as Mr. Bagehot has

well shown,6 is of the highest value, for

any form of government is better than

none. Selfish and contentious people
will not cohere, and without coherence

nothing can be effected. A tribe rich

in the above qualities would spread and
be victorious over other tribes ; but in the

course of time it would, judging from all

past history, be in its turn overcome by
some other tribe still more highly en-

dowed. Thus the social and moral qual-
ities would tend slowly to advance and
be diffused throughout the world.

214. But it may be asked, how within

the limits of the same tribe did a large
number of members first become en-

dowed with these social and moral quali-

ties, and how was the standard of excel-

lence raised ? It is extremely doubtful

whether the offspring of the more sym-
pathetic and benevolent parents, or of

those who were the most faithful to their

comrades, would be reared in greater num-
bers than the children of selfish and
treacherous parents belonging to the

same tribe. He who wa
x
s ready to sacri-

* I have given instances in my ' Variation o
Animals under Domestication,' vol. ii. p. 196.

6 '

Physics and Politics.'
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fice his life, as many a savage has been,
rather than betray his comrades, would
often leave no offspring to inherit his no-
ble nature. The bravest men, who were

always willing to come to the front in war,
and who freely risked their lives for others,
would on an average perish in larger num-
bers than other men. Therefore it hardly
seems probable, that the number of men
gifted with such virtues, or that the stand-

ard of their excellence, could be increased

through natural selection, that is, by the

survival of the fittest , for we are not here

speaking of one tribe being victorious

over another.

215. Although the circumstances, lead-

ing to an increase in the number of those
::hus endowed within the same tribe, are

too complex to be clearly followed out,

we can trace some of the probable steps.
In the first place, as the reasoning pow-
ers and foresight of the members became

improved, each man would soon learn

that if he aided his fellow-men, he would

commonly receive aid in return. From
this low motive he might acquire the habit

of aiding his fellows
; and the habit of

performing benevolent actions certainly

strengthens the feeling of sympathy which

gives the first impulse to benevolent ac-

tions. Habits, moreover, followed dur-

ing many generations probably tend to be
inherited.

216. But another and much more
powerful stimulus to the development of

the social virtues, is afforded by the praise
and the blame of our fellow-men. To the
instinct of sympathy, as we have already
seen, it is primarily due, that we ha-

bitually bestow both praise and blame on
others, while we love the former and dread
the latter when applied to ourselves ,

and this instinct do doubt was originally

acquired, like all the other social instincts,

through natural selection. At how early
a period the progenitors of man in the
course of their development, became ca-

pable of feeling and being impelled by,
the praise or blame of their fellow-creat-

ures, we cannot of course say. But it

appears that even dogs appreciate en-

couragement, praise, and blame. The
rudest savages feel the sentiment of glory,
as they clearly show by preserving the

trophies of their prowess, by their habit
of excessive boasting, and even by the

extreme care which they take of their per-
sonal appearance and decorations, for

unless they regarded the opinion of their

comrades, such habits would be sense-
less.

217. They certainly feel shame at the

breach of some of their lesser rules, and
apparently remorse, as shown by the case
of the Australian who grew thin and
could not rest from having delayed to
murder some other woman, so as to pro-
pitiate his dead wife's spirit. Though I

have not met with any other recorded
case, it is scarcely credible that a savage,
who will sacrifice his life rather than be-

tray his tribe, or one who will deliver
himself up as a prisoner rather than break
his parole,

6 would not feel remorse in his
inmost soul, if he had failed in a duty,
which he held sacred.

218. We may therefore conclude that

primeval man, at a very remote period,
was influenced by the praise and blame
of. his fellows. It is obvious, that the
members of the same tribe would ap-
prove of conduct which appeared to them
to be for the general good, and would rep-
robate that which appeared evil. To do

good unto others to do unto others as ye
would they should do unto you is the
foundation-stone of morality. It is,

therefore, hardly possible to exaggerate
the importance during rude times of the
love of praise and the dread of blame.
A man who was not impelled by any deep,
instinctive feeling, to sacrifice his life for

the good of others, yet was roused to

such actions by a sense of glory, would

by his example excite the same wish for

glory in other men, and would strengthen
by exercise the noble feeling of admira-
tion. He might thus do far more good
to his tribe than by begetting offspring
with a tendency to inherit his own high
character.

219. With increased experience and
reason, man perceives the more remote

consequences of his actions, and the self-

regarding virtues, such as temperance,
chastity, etc., which during early times

are, as we have before seen, utterly disre-

garded, come to be highly esteemed or

even held sacred. I need not, however,

repeat what I have said on this head in

the fourth chapter. Ultimately our
moral sense or conscience becomes a

highly complex sentiment originating in

the social instincts, largely guided by the

approbation of our fellow-men, ruled by
reason, self-interest, and in later times by
deep religious feelings and confirmed by
instruction and habit.

220. It must not be forgotten that al-

though a high standard of morality gives
but a slight or no advantage to each in-

Mr. Wallace gives cases in his
' Contributions

to the Theory of Natural Selection,' 1870, p. 334.
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dividual man and his children over the

other men of the same tribe, yet that an

increase in the number of well-endowed

men and an advancement in the standard

of morality will certainly give an immense

advantage to one tribe over another. A
tribe including many members who, from

possessing in a high degree the spirit of

patriotism, fidelity, obedience, courage,
and sympathy, were always ready to aid

one another, and to sacrifice themselves

for the common good, would be victo-

rious over most other tribes; and this

would be natural selection. At all times

throughout the world tribes have sup-

planted other tribes ; and as morality is

one important element in their success,

the standard of morality and the number
of well-endowed men will thus every-
where tend to rise and increase.

221. It is, however, very difficult to

form any judgment why one particular
tribe and not another has been successful

and has risen in the scale of civilization.

Many savages are in the same condition

as when first discovered several centuries

ago. As Mr. Bagehot has remarked, we
are apt to look at progress as normal in

human society ; but history refutes this.

The ancients did not even entertain the

idea, nor do the Oriental nations at the

present day. According to another high
authority, Sir Henry Maine,7

" the great-
est part of mankind has never shown a

particle of desire that its civil institutions

should be improved." Progress seems
to depend on many .concurrent favorable

conditions, far too complex to be followed

out. But it has often been remarked,
that a cool climate, from leading to in-

dustry and to the various arts, has been

highly favorable thereto. The Esqui-
maux, pressed by hard necessity, have suc-

ceeded in many ingenious inventions, but
their climate has been too severe for

continued progress. Nomadic habits,
whether over wide plains, or through the
dense forests of the tropics, or along the
shores of the sea, have in every case been

highly detrimental. While observing the
barbarous inhabitants of Tierra del Fuego,
it struck me that the possession of some
property, a fixed abode, and the union of

many families under a chief, were the in-

dispensable requisites for civilization.

Such habits almost necessitate the culti-

vation of the ground ; and the first steps
in cultivation would probably result, as I

have elsewhere shown,8 from some such

accident as the seeds of a fruit-tree fall-

ing on a heap of refuse, and producing an

unusually fine variety. The problem,
however, of the first advance of savages
toward civilization is at present much
too difficult to be solved.

222. Natural Selection as affecting
Civilized Nations. I have hitherto only
considered the advancement of man from
a semi-human condition to that of the

modern savage. But some remarks on
the action of natural selection on civilized

nations may be worth adding. This

subject has been ably discussed by Mr.
W. R. Greg,

9 and previously by Mr.
Wallace and Mr. Galton.10 Most of my
remarks are taken from these three au-
thors. With ravages, the weak in body
or mind are soon eliminated ; and those
that survive commonly exhibit a vigorous
state of health. We civilized men, on the
other hand, do our utmost to check the

process of elimination ; we build asylums
for the imbecile, the maimed, and the

sick ; we institute poor-laws ; and our
medical men exert their utmost skill to

save the life of every one to the last mo-
ment. There is reason to believe that

vaccination has preserved thousands, who
from a weak constitution would formerly
have succumbed to small- pox. Thus the

weak members of civilized societies prop-
agate their kind. No one who has at-

tended to the breeding of domestic ani-

mals will doubt that this must be highly
injurious to the race of man. It is sur-

prising how soon a want of care, or care

wrongly directed, leads to the degenera-
tion of a domestic race ; but excepting in

the case of man himself, hardly any one
is so ignorant as to allow his worst ani-

mals to breed.

223. The aid which we feel impelled
to give to the helpless is mainly an inci-

dental result of the instinct of sympathy,
which was originally acquired as patt of

the social instincts, but subsequently
rendered, in the manner previously indi-

cated, more tender and more widely dif-

T '
Ancient Law," 1861, p. 22.

1 ' The Variation of Animals and Plants under
Domestication,' vol. i. p. 309.

9 '
Eraser's Magazine,' Sept., 1868, p. 353. This

article seems to have struck many persons, and has

given rise to two remarkable essays and a rejoin-
der in the 'Spectator,' Oct. 3d and lyth, 1868. It

has also been discussed in the
'

Q. Journal <>!

Science,' 1869, p. 152, and by Mr. Lawson Tait in

the ' Dublin O. Journal of Medical Science,' Feb.

1869, and by Mr E. Ray Lankester in his
' Con

parative Longevity,' 1870, p. 128. Similar vie\\ s

appeared previously in the 'Australasian,' July 13

1867. I have borrowed ideas from several of thest

j. Review,
writers.

10 For Mr. Wallace, see
'

Anthropolog. Re
as before cited. Mr. Galton in

' Macmillan's Mag
azine,' Aug., 1865, p. 318 ; also hts great work, ' He.

leditary Genius, 1870.
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fused. Nor could we check our sym- 1

pathy, even at the urging of hard reason, i

without deterioration in the noblest part
of our nature. The surgeon may harden !

himself while performing an operation, ;

for he knows that he is acting for the

>food of his patient , but if we were in-
1

rentionally to neglect the weak and help-

less, it could only be for a contingent ben-

efit, with an overwhelming present evil.

\Ve must therefore bear the undoubtedly
Dad effects of the weak surviving and pro-

pa.;- iting their kind ; but there appears to

be at least one check in steady action,

namely that the weaker and inferior mem-
bers of society do hot marry so freely as

the sound , and this check might be in-

definitely increased by the weak in body
or mind refraining from marriage, though
this is more to be hoped for than ex-

pected.
224. In every country in which a large

standing army is kept up, the finest young
men are taken by the conscription or are

enlisted. They are thus exposed to early
death during war, are often tempted
into vice, and are prevented from marrying
during the prime of life. On the other

hand the shorter and feebler men, with

poor constitutions, are left at home, and

consequently have a much better chance
of marrying and propagating their kind. 11

225. Man accumulates property and

bequeaths it to his children, so that the

children of the rich have an advantage
over the poor in the race for success, in-

dependently of bodily or mental superior-

ity. On the other hand, the children of

parents who are short-lived, and are there-

fore on an average deficient in health and

vigor, come into their property sooner
tiim other children, and will be likely to

marry earlier, and leave a larger number
of offspring to inherit their inferior con-

stitutions. But the inheritance of prop-

erty by itself is very far from an evil ; for

without the accumulation of capital the

arts could not progress , and it is chiefly

through their power that the civilized

races have extended, and are now every-
where extending their range, so as to

take the place of the lower races. Nor
does the moderate accumulation of

wealth interfere with the process of se-

lection. When a poor man becomes

'noderately rich, his children enter trades

or professions in which there is struggle

enough, so that the able in body and
mind succeed best. The presence of a

body of well-instructed men, who have
not to labor for their daily bread, is im-

portant to a degree which cannot be
over-estimated ; as all high intellectual

work is carried on by them, and on such
work, material progress of all kinds

mainly depends, not to mention other
and higher advantages. No doubt
wealth when very great tends to convert
men into useless drones, but their num-
ber is never large , and some degree of

elimination here occurs, for we daily see
rich men, who happen to be fools or prof-

ligate, squandering away their wealth.

226. Primogeniture with entailed es-

tates is a more direct evil, though it may
formerly have been a great advantage by
the creation of a dominant class, and any
government is better than none. Most
eldest sons, though they may be weak in

body or mind, marry, while the younger
sons, however superior in these respects
do not so generally marry. Nor can
worthless eldest sons with entailed estates

squander their wealth. But here, as

elsewhere, the relations of civilized life

are so complex that some compensatory
checks intervene. The men who are rich

through primogeniture are able to select

generation after generation the more
beautiful and charming women . and
these must generally be healthy in body
and active in mind. The evil conse-

quences, such as they may be, of the con?
tinued preservation of the same line 01

descent, without any selection, are checked

by men of rank always wishing to increase

their wealth and power , and this they
effect by marrying heiresses. But the

daughters of parents who have produced
single children, are themselves, as Mr.
Gallon ^ has shown, apt to be sterile ; and
thus noble families are continually cut off

in the direct line, and their wealth flows

into some side channel , but unfortu-

nately this channel is not determined by
superiority of any kind.

227. Although civilization thus checks
in many ways the action of natural se-

lection, it apparently favors the better de-

velopment of the body, by means of good
food and the freedom from occasional

hardships. This may be inferred from
civilized men having been found, wher-
ever compared, to be physically stronger
than savages.

18 They appear also to

have equal powers of endurance, as has
been proved in many adventurous expe-
ditions. Even the great luxury of the rich

14 '

Hereditary Genius,' i87o,pp. 132-140.
18

Quatrefages,
' Revue des Cours Scientifiques,

1

1867-68, p. 659.

11 Prof. H. Pick (' Einfluss der Naturwissenschaft
auf das Recht,' June, 1872) has some good remarks
pn this head, and on other such points.
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can be but little detrimental ; for the ex-

pectation of life of our aristocracy, at all

ages and of both sexes, is very little in-

ferior to that of healthy English lives in

the lower classes.1*

228. We will now look to the intellect-

ual faculties. If in each grade of society

the members were divided into two equal

bodies, the one including the intellectually

superior and the other the inferior, there

can be little doubt that the former would

succeed best in all occupations, and rear a

greater number of children. Even in the

lowest walks of life, skill and ability must

be of some advantage , though in many
occupations, owing to the great division

of labor, a very small one. Hence in

civilized nations there will be some tend-

ency to an increase both in the number
and in the standard of the intellectually

able. But I do not wish to assert that

this tendency may not be more than

counterbalanced in other ways, as by
the multiplication of the reckless and im-

provident , but even to such as these,

ability must be some advantage.

229. It has often been objected to views

like the foregoing, that the most eminent

men who have ever lived have left no off-

spring to inherit their great intellect. Mr.

Gallon says,
16 "

I regret I am unable to

solve the simple question whether, and
how far, men and women who are prod-

igies of genius are infertile. I have, how-

ever, shown that men of eminence are

by no means so." Great law-givers, the

founders of beneficent religions, great

philosophers and discoverers in science,

aid the progress of mankind in a far

higher degree by their works than by
leaving a numerous progeny. In the

case of corporeal structures, it is the se-

lection of the slightly better-endowed and
the elimination of the slightly less well-

endowed individuals, and not the preser-
vation of strongly-marked arid rare an-

omalies, that leads to the advancement of

a species. So it will be with the intellect-

ual faculties, since the somewhat abler

men in each grade of society succeed
rather better than the less able, and con-

sequently increase in number, if not
otherwise prevented. When in any na-
tion the standard of intellect and the

number of intellectual men have in-

creased, we may expect from the law of

the deviation from an average, that prod-
igies of genius will, as shown by Mr.

Galton, appear somewhat more frequently
than before.

230. In regard to the moral qualities,

some elimination of the worst dispo-
sitions is always in progress even in the

most civilized nations. Malefactors are

executed, or imprisoned for long periods,
so that they cannot freely transmit their

bad qualities. Melancholic and insane

persons are confined, or commit suicide.

Violent and quarrelsome men often come
to a bloody end. The restless who will

not follow any steady occupation and
this relic of barbarism is a great check to

civilization16 emigrate to newly-settled
countries, where they prove useful pio-
neers. Intemperance is so highly 'destruct-

ive, that the expectation of life of the in-

temperate, at the age of thirty for instance,

is only 13*8 years ; while for the rural

laborers of England at the same age it is;

40-59 years.
17

Profligate women bear few

children, and profligate men rarely marry;
both suffer from disease. In the breed-

ing of domestic animals, the elimination

of those individuals, though few in num-
ber, which are in any marked manner in-

ferior, is by no means an unimportant
element toward success. This espe-

cially holds good with injurious characters

which tend to reappear through reversion,

such as blackness in sheep ; and with

mankind some of the worst dispositions,
which occasionally without any assignable
cause make their appearance in families

may perhaps be reversions to a savage
state, from which we are not removed by
very many generations. This view seems
indeed recognized in the common expres^
sion that such men are the black sheep of

the family.

231. With civilized nations, as far as an
advanced standard of morality, and an
increased number of fairly good men
are concerned, natural selection appar-

ently effects but little
; though the funda-

mental social instincts were originally
thus gained. But I have already said

enough, while treating of the lower races,

on the causes which lead to the advance
of morality, namely, the approbation of

our fellow-men the strengthening of our

sympathies by habit example and imi-

tation reason experience, and even
self-interest instruction during youth,
and religious feelings.

14 See the fifth and sixth columns, compiled from
good authorities, in the table given in Mr. E. R.
Lankester's '

Comparative Longevity,' 1870, p.

115. '

Hereditary Genius,' 1870, p. 330.

16 'Hereditary Genius,' 1870, p. 347.
17 E. Ray Lankester,

'

Comparative Longevity,
1

1870, p. 115. The table of the intemperate is from
Nelson's 'Vital Statistics.' In regard to

profligacy,
see Dr. Farr,

' Influence of Marriage on Mortality,
' Nat. Assoc. for the Promotion of Social Science,

1858.
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232. A most important obstacle in civil-

ized countries to an increase in the num-
ber of men of a superior class has been

strongly insisted on by Mr. Greg and Mr.

Galton,
18

namely, the fact that the very
poor and reckless, who are often degraded
oy vice, almost invariably marry early,
while the careful and frugal, who are gen-
erally otherwise virtuous, marry late in

life, so that they may be able to support
tnemselves and their children in comfort.
Those who marry early produce within a
iven period not only a greater number

of generations, but, as shown by Dr.

Duncan,19
they produce many more chil-

dren. The children, moreover, that are
born by mothers during the prime of life

are heavier and larger, and therefore

probably more vigorous, than those born
at other periods. Thus the reckless, de-

graded, and often vicious members of

society, tend to increase at a quicker rate

than the provident and generally vir-

tuous members. Or as Mr. Greg puts
the case :

" The careless, squalid, un-

aspiring Irishman multiplies like rabbits :

the frugal, foreseeing, self-respecting, am-
bitious Scot, stern in his morality, spirit-
ual in his faith, sagacious and disciplined
in his intelligence, passes his best years
in struggle and in celibacy, marries late,

and leaves few behind him. Given a
land originally peopled by .a thousand
Saxons and a thousand Celts and in a
dozen generations five-sixths of the popu-
lation would be Celts, but five-sixths of
the property, of the power, of the intellect,
would belong to the one-sixth of Saxons
that remained. In the eternal '

struggle
for existence,' it would be the inferior and
fess favored race that had prevailed and
prevailed by virtue not of its good qual-
ities but of its faults."

233. There are, however, some checks
to this downward tendency. We have
seen that the intemperate suffer from a

high rate of mortality, and the extremely
profligate leave few offspring. The poor-
est classes crowd into towns, and it has
been proved by Dr. Stark from the sta-
tistics of ten years in Scotland,20 that at

all ages the death-rate is higher in towns

'" '

Eraser's Magazine,' Sept., 1868, p. 353. Mac-
millan's Magazine,' Aug., 1865, p. 318. The Rev.
F. W Farrar (' Fraser's Mag.,' Aug., 1870, p. 264)
takes a different view.

18 'On the Laws of the Fertility of Women,' in
'Transact. Royal Soc.' Edinburgh, vol. xxiv. p.
287; now published separately under the title of
Fecunditv, Fertility, and Sterility,' 1871. See,

aiso, Mr. Gallon,
'

Hereditary Genius,' pp. 352-357,
for observations to the above effect.

1
' Tenth Annual Report of Births, Deaths, etc.,

in Scotland.' 1867, p. xxix.

than in rural districts, "and during the
first five years of life the town death-rate
is almost exactly double that of the rural
districts." As these returns include both
the rich and the poor, no doubt more than
twice the number of births would be
requisite to keep up the number of the

very poor inhabitants in the towns, rela-

tively to those in the country. With
women, marriage at too early an age is

highly injurious ; for it has been found in

France that, "twice as many wives under
twenty die in the year, as died out of the
same number of the unmarried." The
mortality, also, of husbands under twenty
is "excessively high,"

21 but what the
cause of this may be, seems doubtful.

Lastly, if the men who prudently delay
marrying until they can bring up their
families in comfort, were to select, as they
often do, women in the prime of life, the
rate of increase in the better class would
be only slightly lessened.

234. It was established from an enor-
mous body of statistics, taken during
1053, that the unmarried men throughout
France, between the ages of twenty and
eighty, die in a much larger proportion
than the married : for instance, out of

every loco unmarried men, between the

ages of twenty and thirty, 11-3 annually
died, while of the married only 6-5 died.28

A similar law was proved to hold good,
during the years 1863 and 1864, with
the entire population above the age of

twenty in Scotland for instance, out of

every 1000 unmarried men, between the

ages of twenty and thirty, 14^97 annually
died, while of the married only 7*24 died,
that is less than half.24 Dr. Stark remarks
on this,

" Bachelorhood is more destruct-
ive to life than the most unwholesome
trades, or than residence in an unwhole-
some house or district where there has
never been the most distant attempt at

sanitary improvement." He considers
that the lessened mortality is the direct

result of "
marriage, and the more reg-

ular domestic habits which attend that

state." He admits, however, that the in-

temperate, profligate, and criminal class-

31 These quotations are taken from our highest
authority on such questions, namely, Dr. Farr, in

his paper
' On the Influence of Marriage on the

Mortality of the French People,' read before the
Nat. Assoc. for the Promotion of Social Science,
1858.

** Dr. Farr, ibid. The quotations given below
are extracted from the same striking paper.

24 I have taken the mean of the quinquennial
means, given in

' The Tenth Annual Report of

Births, Deaths, etc.. in Scotland,' 1867. The quo-
tation from Dr. Stark is copied from an article in

the '

Daily News.' Oct. i7th, 1868, which Dr. Fan
considers very carefully written.
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cs, whose duration of life is low, do not

commonly marry , and it must likewise

be admitted that men with a weak consti-

tution, ill health, or any great infirmity
in body or mind, will often not wish to

marry, or will be rejected. Dr. Stark

seems to have come to the conclusion

that marriage in itself is a main cause of

prolonged life, from finding that aged
married men still have a considerable ad-

vantage in this respect over the unmar-
ried of the same advanced age , but every
one must have known instances of men,
who with weak health during youth did

not marry, and yet have survived to old

age, though remaining weak, and there-

fore always with a lessened chance of

life or of marrying. There is another re-

markable circumstance which seems to

support Dr. Stark's conclusion, namely,
that widows and widowers in France
suffer in comparison with the married a

very heavy rate of mortality; but Dr.
Farr attributes this to the poverty and
evil habits consequent on the disruption
of the family, and to grief. On the

whole we may conclude with Dr. Farr
that the lesser mortality of married than
of unmarried men, which seems to be a

general law,
"

is mainly due to the con-
stant elimination of imperfect types, and
to the skillful selection of the finest indi-

viduals ont of each successive genera-
tion ;

"
the selection relating only to the

marriage state, and acting on all corpo-
real, intellectual, and moral qualities.

25

We may, therefore, infer that sound and

good men who out of prudence remain
for a time unmarried, do not suffer a

high rate of mortality.

235. If the various checks specified in

the two last paragraphs, and perhaps
others as yet unknown, do not prevent
the reckless, the vicious and otherwise in-

ferior members of society from increasing
at a quicker rate than the better class of

men, the nation will retrograde, as has
too often occurred in the history of the
world. We must remember that prog-
ress is no invariable rule. It is very diffi-

cult to say why one civilized nation rises,

becomes more powerful, and spreads
more widely, than another ; or why the
same nation progresses more quickly at
one time than at another. We can only
say that it depends on an increase in the
actual number of the population, on the

number of the men endowed wltn htgti
intellectual and moral faculties, as well as
on their standard of excellence. Corpo-
real structure appears to have little influ-

ence, except so far as vigor of body
leads to vigor of mind.

236. It has been urged by several

writers that as high intellectual powers
are advantageous to a nation, the old

Greeks, who stood some grades higher
in intellect than any race that has ever

existed,
2"

ought, if the power of natural
selection were real, to have risen still

higher in the scale, increased in number,
and stocked the whole of Europe. Here
we have the tacit assumption, so often

made with respect to corporeal structures,

that there is some innate tendency to-

ward continued development in mind
and body. But development of all kinds

depends on many concurrent favorable
circumstances. Natural selection acts

only tentatively. Individuals and races

may have acquired certain indisputable
advantages, and yet have perished from

failing in other characters. The Greeks

may have retrograded from a want of co-

herence between the many small states

from the small size of their whole country,
from the practice of slavery, or from ex-

treme sensuality ; for they did not suc-

cumb until
"
they were enervated and cor-

rupt to the very core." 27 The western na-
tions of Europe, who now so immeasur-

ably surpass their former savage progen-
itors, and stand at the summit of civiliza-

tion, owe little or none of their superiority
to direct inheritance from the old Greeks,

though they owe much to the written

works of that wonderful people.

237. Who can positively say why the

Spanish nation, so dominant at one time,

has been distanced in the race. The
awakening of the nations of Europe from
the dark ages is a still more perplexing

problem. At that early period, as Mr.
Gallon has remarked, almost all the men
of a gentle nature, those given to medita-
tion or culture of the mind, had no refuge

except in the bosom of a Church which
demanded celibacy ,

& and this could

hardly fail to have had a deteriorating in-

18 Dr. Duncan remarks (' Fecundity, Fertility,'
etc., 1871, p. 334) on this subject ;

" At every age
the healthy and beautiful go over from the unmar-
ried side to the married, leaving the unmarried col-
umns crowded with the sickly and unfortunate."

3t See the ingenious and original argument on
this subject by Mr. Gallon,

'

Hereditary Genius,
pp. 340-342.

47 Mr. Greg,
"

Fraser's Magazine.' Sept., 1868, p.

357-
48

'Hereditary Genius,' 1870, pp. 357-359. The
Rev. F. W. Farrar (' Fraser's Mag.,' Aug., 1870, p.

257) advances arguments on the other side. Sir C.

Lyell had already (' Principles of Geology,' vol. ii.

1868, p. 480) in a striking passage called attention
to the evil influence of the Holy Inquisition in hav-
ing, through selection, lowered the general stand
ard of intelligence in Europe.
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fluence on each successive generation.

During this same period the Holy Inquisi-
tion selected with extreme care the freest

and boldest men in order to burn or im

prison them. In Spain alone some of the

best men those who doubted and ques-
tioned, and without doubting there can
be no progress were eliminated during
three centuries at the rate of a thousand
a year. The evil which the Catholic

Church has thus effected is incalculable,

though no doubt counterbalanced to a

certain, perhaps to a large, extent in other

ways , nevertheless, Europe has pro-

gressed at an unparalleled rate.

238. The remarkable success of the

English as colonists, compared to other

European nations, has been ascribed to

their "
daring and persistent energy ,

"

a result which is well illustrated by com-

paring the progress of the Canadians of

English and French extraction ; but who
can say how the English gained their

energy ? There is apparently much truth

in the belief that the wonderful progress
of the United States, as well as the char-

acter of the people, are the results of nat-

ural selection ; for the more energetic,
restless, and courageous men from all

parts of Europe have emigrated during
the last ten or twelve generations to that

great country, and have there succeeded
best.29 Looking to the distant future, I do
not think that the Rev. Mr. Zincke takes
an exaggerated view when he says :

&
" All other series of events as that

which resulted in the culture of mind in

Greece, and that which resulted in the em-
pire of Rome only appear to have pur-
pose and value when viewed in connection
with, or rather as subsidiary to .... the

great stream of Anglo-Saxon emigration
to the west." Obscure as is the problem
of the advance of civilization, we can at

least see that a nation which produced
during a lengthened period the greatest
number of highly intellectual, energetic,
brave, patriotic, and benevolent men,
would generally prevail over less favored
nations.

239. Natural selection follows from the

struggle for existence , and this from a

rapid rate of increase. It is impossible
not to regret bitterly, but whether wisely
is another question, the rate at which man
tends to increase ; for this leads in bar-
barous tribes to infanticide and many
other evils, and in civilized nations to ab-

" '

Last Winter in the United States,' 1868, p. 29.

ject poverty, celibacy, and to the late mar-
riages of the prudent. But as man suffers
from the same physical evils as the lower
animals, he has no right to expect an im-

munity from the evils consequent on the

struggle for existence. Had he not been
subjected during primeval times to nat-
ural selection, assuredly he would never
have attained to his present rank. Since
we see in many parts of the world enor-
mous areas of the most fertile .and capa-
ble of supporting numerous happy homes,
but peopled only by a few wandering sav-

ages, it might be argued that the struggle
for existence had not been sufficiently se-
vere to force man upward to his highest
standard. Judging from all that we know
of man and the lower animals, there has

always been sufficient variability in their

intellectual and moral faculties, for a

steady advance through natural selection.

No doubt such advance demands many
favorable concurrent circumstances ; but
it may well be doubted whether the most
favorable would have sufficed, had not the
rate of increase been rapid, and the con-

sequent struggle for existence extremely
severe. It even appears from what we
see, for instance, in parts of S. America,
that a people which may be called civilized,
such as the Spanish settlers, is liable to

become indolent and to retrograde, when
the conditions of life are very easy. With
highly civilized nations continued progress
depends in a subordinate degree on nat-
ural selection , for such nations do not sup-
plant and exterminate one another as do
savage tribes. Nevertheless the more in-

telligent members within the same com-

munity will succeed better in the long run
than the inferior, and leave a more numer-
ous progeny, and this is a form of natural
selection. The more efficient causes of

progress seem to consist of a good edu-
cation during youth while the brain is

impressible, and of a high standard of ex-

cellence, inculcated by the ablest and best

men, embodied in the laws, customs and
traditions of the nation, and enforced by
public opinion. It should, however, be
borne in mind, that the enforcement of

public opinion depends on our apprecia-
tion of the approbation and disapprobation
of others , and this appreciation is found-
ed on our sympathy, which it can hardly
be doubted was originally developed

through natural selection as one of the
most important elements of the social in-

stincts.81

" I am much indebted to Mr. John Morley for
some good criticisms on this subject : see, also.

Broca,
' Les Selections,

1 ' Revue d'Anthropologie,
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340. Oft the evidence that all civilized

nations were once barbarous. The pres-
ent subject has been treated in so full

and admirable a manner by Sir J. Lub-
bock,82 Mr. Tylor, Mr. M'Lennan, and

others, that I need here give only the

briefest summary of their results. The

arguments recently advanced by the Duke
of Argyll

s8 and formerly by Archbishop
Whately, in favor -of the belief that man
came into the world as a civilized being,
and that all savages have since undergone
degradation, seem to me weak in compar-
ison with those advanced on the other

side. Many nations, no doubt, have

fallen away in civilization, and some may
have lapsed into utter barbarism, though
on this latter head I have met with no
evidence. The Fuegians were probably

compelled by other conquering hordes to

settle in their inhospitable country, and

they may have become in consequence
somewhat more degraded ; but it would
be difficult to prove that they have fallen

much below the Botocudos, who inhabit

the finest parts of Brazil.

241. The evidence that all civilized na-

tions are the descendants of barbarians,

consists, on the one side, of clear traces

of their former low condition in still-ex-

isting customs, beliefs, language, etc. ;

and on the other side, of proofs that sav-

ages are independently able to raise them-
selves a few steps in the scale of civiliza-

tion, and have actually thus risen. The
evidence on the first head is extremely
curious, but cannot be here given : I re-

fer to such cases as that of the art of

enumeration, which, as Mr. Tylor clearly
shows by reference to the words still used
in some places, originated in counting the

fingers, first of one hand and then of the

other, and lastly of the toes. We have
traces of this in our own decimal system,
and in the Roman numerals, where, after

the V., which is supposed to be an abbre-
viated picture of a human hand, we pass
on to VI., etc., when the other hand no
doubt was used. So again,

" when we
speak of three-score and ten, we are

counting by the vigesimal system, each
score thus ideally made standing for 20
for ' one man '

as a Mexican or Carib
would put it."

M
According to a large

and increasing school of philologists,

every language bears the marks of its slow
and gradual evolution. So it is with the

M ' On the Origin of Civilization,'
' Proc. Ethno-

logical Spc.' Nov. 26, 1867.
1 ' Primeval Man,' 1869.
4
'Royal Institution of Great Britain,' March 15,

1867. Also,
' Researches into the Early History of

Mankind,' 1865.

art of writing, for letters are rudiments 01

pictorial representations. It is hardly
possible to read Mr. M'Lennan's work 36

and not admit that almost all civilized na-

tions still retain traces of such rude habits

as the forcible capture of wives. What
ancient nation, as the same author asks,
can be named that was originally monog-
amous ? The primitive idea of justice,
as shown by the law of battle and other

customs of which vestiges still remain,
was likewise most rude. Many existing

superstitions are the remnants of former
false religious beliefs. The highest form
of religion the grand idea of God hating
sin and loving righteousness was un-
known during primeval times.

242. Turning to the other kind of evi-

dence : Sir J. Lubbock has shown that

some savages have recently improved a
little in some of their simpler arts. From
the extremely curious account which he

gives of the weapons, tools, and arts in

use among savages in various parts of

the world, it cannot be doubted that these

have nearly all been independent discov-

eries, excepting perhaps the art of making
fire.

86 The Australian boomerang is a

good instance of one such independent
discovery. The Tahitians when first vis-

ited had advanced in many respects be-

yond the inhabitants of most of the other

Polynesian islands. There are no just

grounds for the belief that the high cult-

ure of the native Peruvians and Mexicans
was derived from abroad ;

w many native

plants were there cultivated, and a few
native animals domesticated. We should
bear in mind that, judging from the small

influence of most missionaries, a wander-

ing crew from some semi-civilized land,

if washed to the shores of America, would
not have produced any marked effect on
the natives, unless they had already be-

come somewhat advanced. Looking to

a very remote period in the history of the

world, we find, to use Sir J. Lubbock's
well-known terms, a paleolithic and neo-

lithic period ; and no one will pretend

36 ' Primitive Marriage,' 1865. See, likewise, an
excellent article, evidently by the same author, in

the 'North British Review,' July, 1869. Also, Mr.
L. H. Morgan,

' A Conjectural Solution of the Origin
of the class System "of Relationship,' in

'
Proc.

American Acad. of Sciences,' vol. vii. Feb., 1868.

Prof. Schaaffhausen (' Anthropolog. Review,
Oct., 1869, p. 373) remarks on "the vestiges of hu-
man sacrifices found both in Homer and the Old
Testament."

s * Sir J. Lubbock, 'Prehistoric Times,' ad edit.

1869, chap. xv. and xvi. et passim. See also the ex-
cellent 9th chapter in Tylor s

'

Early History of Man.
kind,' ad edit., 1870.

*T Dr. F. MUller has made some good remarks to

this effect in the ' Reise der Novara : Anthropolog
Theil,' Abtheil. iii. 1868, s. 127.
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that the art of grinding rough flint tools

was a borrowed one. In all parts of Eu-

rope, as far east as Greece, in Palestine,

India, Japan, New Zealand, and Africa,

including Egypt, flint tools have been dis-

covered in abundance ; and of their use
the existing inhabitants retain no tradi-

tion. There is also indirect evidence of

their former use by the Chinese and an-
cient Jews. Hence there can hardly be a
doubt that the inhabitants of these coun-

tries, which include nearly the whole civ-

ilized world, were once in a barbarous
condition. To believe that man was
aboriginally civilized and then suffered

utter degradation in so many regions, is

, o take a pitiably low view of human na-
ture. It is apparently a truer and more
:heerful view that progress has been
much more general than retrogression ;

r.hat man has risen, though by slow and

interrupted steps, from a lowly condition
to the highest standard as yet attained by
him in knowledge, morals and religion.

CHAPTER VI.

ON THE AFFINITIES AND GENEALOGY
OF MAN.

Position of man in the animal series The natural

system genealogical Adaptive characters of

slight value -Various small points of resemblance
between man and the Quadrumana Rank of
man in the natural system Birthplace and anti-

quity of man Absence of fossil connecting-
links Lower stages in the genealogy of man, as

inferred, firstly from his affinities and secondly
from his structure Early androgynous condition
of the Vertebrata Conclusion.

243. EVEN if it be granted that the
difference between man and his nearest
allies is as great in corporeal structure as
some naturalists maintain, and although
we must grant that the difference between
them is immense in mental power, yet the
facts given in the earlier chapters appear
to declare, in the plainest manner, that

man is descended from some lower form,

notwithstanding that connecting-links
have not hitherto been discovered.

244. Man is liable to numerous, slight,
and diversified variations, which are in-

duced by the same general causes, are

governed and transmitted in accordance
with the same general laws, as in the low-
er animals. Man has multiplied so rap-

idly, that he has necessarily been exposed
to struggle for existence, and consequent-
ly to natural selection. He has given rise

many races, some of which differ so
ranch from each other, that thev have often

been ranked by naturalists as distinct

species. His body is constructed on the
same homological plan as that of other
mammals. He passes though the same
phases of embryological development.
He retains many rudimentary and useless

structures, which no doubt were once ser-

viceable. Characters occasionally make
their re-appearance in him, which we have
reason to believe were possessed by his

early progenitors. If the origin of man
had been wholly different from that of

all other animals, these various appear-
ances would be mere empty deceptions ;

but such an admission is incredible.

These appearances, on the other hand,
are intelligible, at least to a large extent,
if man is the co-descendant with other

mammals of some unknown and lower
form.

245. Some naturalists, from being
deeply impressed with the mental and

spiritual powers of man, have divided the
whole organic world into three kingdoms,
the Human, the Animal, and the Vegeta-
ble, thus giving to man a separate king-
dom.1

Spiritual powers cannot be com-

pared or classed by the naturalist : but he

may endeavor to show, as I have done,
that the mental faculties of man and the

lower animals do not differ in kind, al-

though immensely in degree. A differ-

ence in degree, however great, does not

justify us in placing man in a distinct

kingdom, as will perhaps be best illustrat-

ed by comparing the mental powers of

two insects, namely, a coccus or scale-

insect and an ant, which undoubtedly
belong to the same class. The difference

is here greater than, though of a some-
what different kind from, that between
man and the highest mammal. The fe-

male coccus, while young, attaches itself

by its proboscis to a plant ; sucks the sap,
but never moves again ; is fertilized and

lays eggs ; and this is its whole history.
On the other hand, to describe the habits

and mental powers of worker-ants, would

require, as Pierre Huber has shown, a

large volume ; I may, however, briefly

specify a few points. Ants certainly com-
municate information to each other, and
several unite for the same work, or for

games of play. They recognize their fel-

low-ants after months of absence, and
feel sympathy for each other. The)
build great edifices, keep them clean, closv

the doors in the evening, and post sen

i Isidore Geoffrey St.-Hilaire gives a details,
account of the position assigned to man by various
naturalists in their classifications :

'
Hist. Nat.

Gen.' torn. ii. 18^9, pp. 170-189.
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tries. They make roads as well as tun-

nels under rivers, and temporary bridges
over them, by clinging together. They
collect food for the community, and when
an object, too large for entrance, is

brought to the nest, they enlarge the door,

and afterward build it up again. They
store up seeds, of which they prevent the

germination, and which, if damp, are

brought up to the surface to dry. They
keep aphides and other insects as milch-

cows. They go out to battle in regular
bands, and freely sacrifice their lives for the

common weal. They emigrate according
to a preconcerted plan. They capture
slaves. They move the eggs of their

aphides, as well as their own eggs and

cocoons, into warm parts of the nest, in

order that they may be quickly hatched ;

and endless similar facts could be given.
2

On the whole, the difference in mental

power between an ant and a coccus is

immense ; yet no one has ever dreamed
of placing these insects in distinct classes,

much less in distinct kingdoms. No
doubt the difference is bridged over by
other insects ; and this is not the case

with man and the higher apes. But we
have every reason to believe that the

breaks in the series are simply the results

of many forms having become extinct.

246. Professor Owen, relying chiefly
on the structure of the brain, has divided

the mammalian series into four sub-class-

es. One of these he devotes to man ; in

another he places both the Marsupials
and the Monotremata ; so that he makes
man as distinct from all other mammals
as are these two latter groups conjoined.
This view has not been accepted, as far

as I am aware, by any naturalist capable
of forming an independent judgment, and
therefore need not here be further consid-
ered.

247. We can understand why a
classification founded on any single char-
acter or organ even an organ so wonder-

fully complex and important as the brain
or on the high development of the

mental faculties, is almost sure to prove
unsatisfactory. This principle has in-

deed been tried with hymenopterous in-

sects ; but when thus classed by their

habits or instincts, the arrangement
proved thoroughly artificial.3 Classifica-

1 Some of the most interesting facts ever publish-
ed on the habits of ants are given by Mr. Belt, in
his

'
Naturalist in Nicaragua,' 1874. See also Mr.

Moggridge's admirable work,
'

Harvesting Ants.'
etc., 1873, also '

L'Instinct chez les Insectes,' by M.
George Pouchet, 'Revue des Deux Mondes.' Feb.,
1870, p. 682.

* Westwood,
' Modern Class of Insects,' vol. ii.

1840, p. 87.

tions may, of course, be based on any
character whatever, as on size, color, or

the element inhabited ; but naturalists

have long felt a profound conviction that

there is a natural system. This system,
it is now generally admitted, must be, as

far as possible, genealogical in arrange-
ment, that is, the co-descendants of the

same form must be kept together in one

group, apart from the co-descendants of

any other form ; but if the parent-forms
are related, so will be their descendants,
and the two groups together will form a

larger group. The amount of difference

between the several groups that is the

amount of modification which each has

undergone is expressed by such terms
as genera, families, orders, and classes.

As we have no record of the lines of de-

scent, the pedigree can be discovered only
by observing the degrees of resemblance
between the beings which are to be
classed. For this object numerous points
of resemblance are of much more impor-
tance than the amount of similarity or dis-

similarity in a few points. If two lan-

guages were found to resemble each other

in a multitude of words and points of con^

struction, they would be universally rec-

ognized as having sprung from a common
source, notwithstanding that they differed

greatly in some few words or points of

construction. But with organic beings
the points of resemblance must not con-
sist of adaptations to similar habits of

life : two animals may, for instance, have
had their whole frames modified for living
in the water, and yet they will not be

brought any nearer to each other in the

natural system. Hence we can see how it

is that resemblances in several unimport-
ant structures, in useless and rudimentary
organs, or not now functionally active, or

in an embryological condition, are by far

the most serviceable for classification ; for

they can hardly be due to adaptations with-

in a late period ; and thus they reveal the

old lines of descent or of true affinity.

248. We can further see why a great
amount of modification in some one char-

acter ought not to lead us to separate

widely any two organisms. A part which

already differs much from the same part
in other allied forms has already, accord-

ing to the theory of evolution, varied

much ; consequently it would (as long as

the organism remained exposed to the

same exciting conditions) be liable to fur-

ther variations of the same kind ; and
these, if beneficial, would be preserved, and
thus be continually augmented. In many
cases the continued development of a part,
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for instance, of the beak of a bird, or of the

teeth of a mammal, would not aid the

species in gaining its food, or for any
other object ; but with man we can see

no definite limit to the continued develop-
ment of the brain and mental faculties, as

far as advantage is concerned. Therefore

in determining the position of man in the

natural or genealogical system, the ex-

treme development of his brain ought not

to outweigh a multitude of resemblances
in other less important or quite unimpor-
tant points.

249. The greater number of naturalists

who have taken into consideration the

whole structure of man, including his

mental faculties, have followed Blumen-
bach and Cuvier, and have placed man in

a separate Order, under the title of the

Bimana, and therefore on an equality
with the orders of the Quadrumana, Car-

nivora, etc. Recently many of our best

naturalists have recurred to the view first

propounded by Linnaeus, so remarkable
for his sagacity, and have placed man in

the same Order with the Quadrumana,
under the title of the Primates. The jus-
tice of this conclusion will be admitted : for

in the first place, we must bear in mind
the comparative insignificance for classifi-

cation of the great development of the

brain in man, and that the strongly-mark-
ed differences between the skulls of man
and the Quadrumana (lately insisted upon
by Bischoff, Aeby, and others) apparent-
ly follow from their differently developed
brains. In the second place, we must re-

member that nearly all the other and
more important differences between man
and the Quadrumana are manifestly adap-
tive in their nature, and relate chiefly to

the erect position of man ; such as the

structure of his hand, foot, and pelvis, the

curvature of his spine, and the position of

his head. The family of Seals offers a

good illustration of the small importance
of adaptive characters for classification.

These animals differ from all other Car-
nivora in the form of their bodies and in

the structure of their limbs, far more than
does man from the higher apes ; yet in

most systems, from that of Cuvier to the

most recent one by Mr. Flower,* seals are

ranked as a mere family in the Order of

the Carnivora. If man had not been his

own classifier, he would never have

thought of founding a separate order for

his own reception.

250. It would be beyond my limits, and

quite beyond my knowledge, even to

4 ' Proc. Zoolog. Soc.' 1863, p. 4.

name the innumerable points of structure
in which man agrees with the other pri-
mates. Our great anatomist and philoso-
pher, Prof. Huxley, has fully discussed
this subject,

5 and concludes that man in

all parts of his organization differs less

from the higher apes than these do from
the lower members of the same group.
Consequently there "

is no justification
for placing man in a distinct order."

251. In an early part of this work I

brought forward various facts, showing
how closely man agrees in constitution

with the higher mammals ; and this agree-
ment must depend on our close similarity
in minute structure and chemical compo-
sition. I gave, as instances, our liability
to the same diseases, and to the attacks

of allied parasites ; our tastes in common
for the same stimulants, and the similar

effects produced by them, as well as by
various drugs, and other such facts.

252. As small unimportant points ot

resemblance between man and the Quad-
rumana are not commonly noticed in sys-
tematic works, and as, when numerous,

they clearly reveal our relationship I will

specify a few such points. The relative

position of our features is manifestly the

same ; and the various emotions are dis-

played by nearly similar movements of the

muscles and skin, chiefly above the eye-
brows and round the mouth. Some few

expressions are, indeed, almost the same,
as in the weeping of certain kinds of mon-
keys and in the laughing noise made by
others, during which the corners of the

mouth are drawn backward, and the low-
er eyelids wrinkled. The external ears

are curiously alike. In man the nose is

much more prominent than in most mon-

keys ; but we may trace the commence-
ment of an aquiline curvature in the nose
of the Hoolock Gibbon ; and this in the

Semnopithecus nasica is carried to a ridic-

ulous extreme.

253. The faces of many monkeys are or-

namented with beards, whiskers, or mus-
taches. The hair on the head grows to a

great length in some species of Semno-

pithecus ;

6 and in the Bonnet monkey
(Macacus radiatus) it radiates from a

point on the crown, with a parting down
the middle. It is commonly said that the

forehead gives to man his noble and intel-

lectual appearance ; but the thick hair on
the head of the Bonnet monkey termi-

nates downward abruptly, and is suc-

6 ' Evidence as to Man's Place in Nature,' HUMS.
LIB. Ed., p. 232, et passim.

Isid. Geoffroy,
' Hist. Nat. Gto.' torn. it. 1859,

p. 317.
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ceeded by hair so short and fine that at a

little distance the forehead, with the ex-

ception of the eyebrows, appears quite
naked. It has been erroneously asserted

that eyebrows are not present in any mon-

key. In the species just named the de-

gree of nakedness of the forehead differs

in different individuals ; and Eschricht

states T that in our children the limit be-

tween the hairy scalp and the naked fore-

head is sometimes not well defined; so

that here we seem to have a trifling case of

reversion to a progenitor, in whom the fore-

head had not as yet become quite naked.

254. It is well known that the hair on
our arms tends to converge from above

and below to a point at the elbow. This

curious arrangement, so unlike that in

most of the lower mammals, is common
to the gorilla, chimpanzee, orang, some

species of Hylobates, and even to some
few American monkeys. But in Hylo-
bates agilis the hair on the fore-arm is

directed downward or. toward the wrist

in the ordinary manner ; and in H. lar it

is nearly erect, with only a very slight for-

ward inclination ; so that in this latter

species it is in a transitional state. It can

hardly be doubted that with most mam-
mals the thickness of the hair on the back
and its direction is adapted to throw off

the rain ; even the transverse hairs on the

fore-legs of a dog may serve for this end
when he is coiled up asleep. Mr. Wallace,
who has carefully studied the habits of the

orang, remarks that the convergence of

the hair toward the elbow on the arms of

the orang may be explained as serving to

throw off the rain, for this animal during
rainy weather sits with its arms bent, and
with the hands clasped round a branch or

over its head. According to Livingstone,
the gorilla also "

sits in pelting rain with
his hands over his head." 8 If the above

explanation is correct, as seems probable,
the direction of the hair on our own arms
offers a curious record of our former state ;

for no one supposes that it is now of any
use in throwing off the rain ; nor, in our

present erect condition, is it properly di-

rected for this purpose.
255. It would, however, be rash to

trust too much to the principle of adapta-
tion in regard to the direction of the hair
in man or his early progenitors ; for it is

impossible to study the figures given by
Eschricht of the arrangement of the hair
on the human foetus (this being the same

as in the adult) and not agree with this

excellent observer that other and more

complex causes have intervened. The
joints of convergence seem to stand in

some relation to those points in the em-

>ryo which are last closed in during de-

velopment. There appears, also, to exist

ome relation between the arrangement
of the hair on the limbs, and the course
of the medullary arteries.9

256. It must not be supposed that the

resemblances between man and certain

apes in the above and many other points
such as in having a naked forehead,

ong tresses on the head, etc. are all

necessarily the result of unbroken inher-

tance from a common progenitor, or of

subsequent reversion. Many of these re-

semblances are more probably due to

analogous variation, which follows, as I

lave elsewhere attempted to show,10 from
:o-descended organisms having a similar

constitution, and having been acted on

by like causes inducing similar modifica-

tions. With respect to the similar direc-

tion of the hair on the fore-arms of man
and certain monkeys, as this character is

common to almost all the anthropomor-
phous apes, it may probably be attributed

inheritance ; but this is not certain, as

e very distinct American monkeys are

thus characterized.

257. Although, as we have now seen,

man has no just right to form a separate
Order for his own reception, he may per-

haps claim a distinct Sub-order or Family.
Prof. Huxley, in his last work,11 divides

the Primates into three Sub-orders ;

namely, the Anthropidas with man alone,

the Simiadae including monkeys of al)

kinds, and the Lemuridae with the diver-

sified genera of lemurs. As far as differ-

ences in certain important points of struct-

ure are concerned, man may no doubt

rightly claim the rank of a Sub-order ;

and this rank is too low, if we look chief-

ly to his mental faculties. Nevertheless,
from a genealogical point of view it ap
pears that this rank is too high, and that

man ought to form merely a Family, or

possibly even only a Sub-family. If we
imagine three lines of descent proceeding
from a common stock, it is quite conceiv-

1 ' Ueber die Richtun^ der Haare,' etc., MUller's
' Archiv fUr Anat. und Phys.' 1837, s. 51.

Quoted by Reade,
' The African Sketch Book,

vol. I., 1873, P- '52-

On the hair in Hylobates, see ' Nat. Hist, of

Mammals,' by C. L. Martin, 1841, p. 415. Also, Isid

Geoffroy on the American monkeys and other kinds.
'

Hist. Nat. Ge'n.' vol. ii. 1859, p. 216, 243. Esch-
richt, ibid. s. 46, 55, 61. Owen, 'Anat. of Verte
brates,' vol. iii. p. 619. Wallace,

' Contributions to
the Theory of Natural Selection,' 1870, p. 344.

10
'Origin of Species,' HUME. LIB. Ed., par. 229.

' The Variation of Animals and Plants under Do-
mestication,' vol. ii. 1868, p. 348.

11 ' An Introduction to the Classification of Ani-
mals,' 1869. p. 99.
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able that two of them might after the lapse
of ages be so slightly changed as still to re-

main a species of the same genus, while the

third line might become so greatly modi-
fied as to deserve to rank as a distinct

Sub-family, Family, or even Order. But
in this case it is almost certain that the

third line would still retain through inher-

itance numerous small points of resem-
blance with the other two. Here, then,
would occur the difficulty, at present in-

soluble, how much weight we ought to

assign in our classifications to strongly-
marked differences in some few points,
that is, to the amount of modification un-

dergone ; and how much to close resem-
blance in numerous unimportant points,
as indicating the lines of descent or gene-
alogy. To attach much weight to the few
but strong differences is the most obvious
and perhaps the safest course, though it

appears more correct to pay great atten-

tion to the many small resemblances, as

giving a truly natural classification.

258. In forming a judgment on this

head with reference to man, we must

glance at the classification of the Simi-
adas. This family is divided by almost
all naturalists into the Catarhine group,
or Old World monkeys, all of which are
characterized (as their name expresses)

by the peculiar structure of their nostrils,

and by having four premolars in each

jaw; and into the Platyihine group or
New World monkeys (including two very
distinct sub-groups), all of which are

characterized by differently constructed

nostrils, and by having six premolars in

each jaw. Some other small differences

might be mentioned. Now man unques-
tionably belongs in his dentition, in the

structure of his nostrils, and some other

respects, to the Catarhine or Old World
division ; nor does he resemble the

Platyrhines more closely than the Cata-
rhines in any characters, excepting in a
few of not much importance and appar-
ently of an adaptive nature. It is there-

fore against all probability that some
New World species should have formerly
varied and produced a man-like creature,
with all the distinctive characters proper
to the Old World division ; losing at the

same time all its own distinctive charac-
ters. There can, consequently, hardly
be a doubt that man is an off-shoot from
the Old World Simian stem ; and that

under a genealogical point of view, he
oiust be classed with the Catarhine divis-

11 This is nearly the same classification as that

jroviiionally adopted by Mr. St. George Mivart

259. The anthropomorphous apes,
namely the gorilla, chimpanzee, orang,
and hylobates, are by most naturalists

separated from the other Old World
monkeys, as a distinct sub-group. I am
aware that Gratiolet, relying on the
structure of the brain, does not admit
the existence of this sub-group, and no
doubt it is a broken one. Thus the

orang, as Mr. St. G. Mivart remarks,18

"
is one of the most peculiar and aber-

rant forms to be found in the Order."
The remaining non-anthropomorphous
Old World monkeys are again divided

by some naturalists into two or three

smaller sub-groups ; the genus Semnopi-
thecus, with its peculiar sacculated stom-
ach, being the type of one such sub-

group. But it appears from M. Gaudry's
wonderful discoveries in Attica, that dur-

ing the Miocene period a form existed

there, which connected Semnopithecus
and Macacus ; and this probably illus-

trates the manner in which the other and

higher groups were once blended to-

gether.
260. If the anthropomorphous apes be

admitted to form a natural sub-group,
then as man agrees with them, not only
in all those characters which he possesses
in common with the whole Catarhine

group, but in other peculiar characters,
such as the absence of a tail and of

callosities, and in general appearance, we
may infer that some ancient member of

the anthropomorphous sub-group gave
birth to man. It is not probable that,

through the law of analogous variation,

a member of one of the other lower sub-

groups should have given rise to a man-
like creature, resembling the higher
anthropomorphous apes in so many re-

spects. No doubt man, in comparison
with most of his allies, has undergone an

extraordinary amount of modification,

chiefly in consequence of the great devel-

opment of his brain and his erect position ;

nevertheless, we should bear in mind that

he "
is but one of several exceptional

forms of Primates." M
261. Every naturalist, who believes in

the principle of evolution, will grant that

the two main divisions of the Simiadae,

(' Transact. Philosoph. Soc.' 1867, p. 300), who,
after separating the Lemuridae, divides the re-

mainder of the Primates into the Hominidae, the
Simiadae which answer to the Catarhines, the

Cebidae, and the Hapalidae, these two latter

groups answering to the Platyrhines. Mr. Mivart
still abides by the same view ; see '

Nature,' 1871,

p. 481.
13 ' Transact. Zoolog. Soc.' vol. vi. 1867, p. 214.
14 Mr. St, G. Mivart,

' Transact Phil. Soc.' 1867,

p. 410.
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namely the Catarhine and Platyrhine

monkeys, with their sub-groups, have all

proceeded from some one extremely an-

cient progenitor. The early descendants

of this progenitor, before they had di-

verged to any considerable extent from

each other, would still have formed a sin-

gle natural group ; but some of the spe-
cies or incipient genera would have

already begun to indicate by their diverg-

ing characters the future distinctive marks
of the Catarhine and Platyrhine divisions.

Hence the members of this supposed an-

cient group would not have been so uni-

form in their dentition, or in the structure

of their nostrils, as are the existing Cata-

rhine monkeys in one way and the Platy-
rhines in another way, but would have
resembled in this respect the allied

Lemuridae, which differ greatly from each

other in the form of their muzzles,16 and
to an extraordinary degree in their den-
tition.

262. The Catarhine and Platyrhine

monkeys agree in a multitude of charac-

ters, as is shown by their unquestionably
belonging to one and the same Order.

The many characters which they possess
in common can hardly have been inde-

pendently acquired by so many distinct

species ; so that these characters must
have been inherited. But a naturalist

would undoubtedly have ranked as an

ape or a monkey, an ancient form which

possessed many characters common to

the Catarhine and Platyrhine monkeys,
other characters in an intermediate con-

dition, and some few, perhaps, distinct

from those now found in either group.
And as man from a genealogical point of

view belongs to the Catarhine or Old
World stock, we must conclude, however
much the conclusion may revolt our

pride, that our early progenitors would
have been properly thus designated.

16

But we must not fall into the error of

supposing that the early progenitor of
the whole Simian stock, including man,
was identical with, or even closely resem-
bled, any existing ape or monkey.

263. On the Birthplace and Antiquity
of Man. We are naturally led to en-

quire, where was the birthplace of man at
that stage of descent when our progeni-

' Messrs. Murie and Mivart on the Lemuroidea,' Transact. Zoolog. Soc.' vol. vii. 1869, p. 5.
Hackel has come to this same conclusion.

See 'Ueber die Entstehung des Menschengesch-
lechts,' in Virchow's '

Sammlung gemein. wissen.
VortrSge,' 1868, s. 61. Also his ' NatUrliche

SchSpfungsgeschichte,' 1868, in which he gives in
detail his views on the genealogy of man.

tors diverged from the Catarhine stock ?

The fact that they belonged to this stock

clearly shows that they inhabited the Old
World ; but not Australia nor any
oceanic island, as we may infer from the

laws of geographical distribution. In

each great region of the world the living
mammals are closely related to the ex-

tinct species of the same region. It is

therefore probable that Africa was for-

merly inhabited by extinct apes closely
allied to the gorilla and chimpanzee ; and
as these two species are now man's near-
est allies, it is somewhat more probable
that our early progenitors lived on the

African continent than elsewhere. But
it is useless to speculate on this subject
for two or three anthropomorphous apes,
one the Dryopithecus

n of Lartet, nearly
as large as a man, and closely allied to

Hylobates, existed in Europe during the

Miocene age ; and since so remote a pe-
riod the earth has certainly undergone
many great revolutions, and there has
been ample time for migration on the

largest scale.

264. At the period and place, whenever
and wherever it was, when man first lost

his hairy covering, he probably inhabited

a hot country ; a circumstance favorable

for the frugiferous diet on which, judging
from analogy, he subsisted. We are far

from knowing how long ago it was
when man first diverged from the Cata-
rhine stock ; but it may have occurred at

an epoch as remote as the Eocene pe-
riod ; for that the higher apes had di-

verged from the lower apes as early as

the Upper Miocene period is shown by
the existence of the Dryopithecus. We
are also quite ignorant at how rapid a
rate organisms, whether high or low in

the scale, may be modified under favor-

able circumstances ; we know, however,
that some have retained the same form

during an enormous lapse of time. From
what we see going on under domestica-

tion, we learn that some of the co-de-

scendants of the same species may be not
at all, some a little, and some greatly

changed, all within the same period.
Thus it may have been with man, who
has undergone a great amount of modifi-

cation in certain characters in comparison
with the higher apes.

265. The great break in the organic
chain between man and his nearest allies,

which cannot be bridged over by any ex-

tinct or living species, has often been ad-

17 Dr. C. Forsyth Major,
' Sur les Singes Fos-

siles trouves en Italic:
'
Soc. Ital. des Sc. Na>.'

torn. xv. 1872.
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vanced as a grave objection to the belief

that man is descended from some lower

form ; but this objection will not appear
of much weight to those who, from gen-
eral reasons, believe in the general prin-

ciple of evolution. Breaks often occur in

all parts of the series, some being wide,

sharp and denned, others less so in vari-

ous degrees ; as between the orang and
its nearest allies between the Tarsius
and the other Lemuridas between the

elephant, and in a more striking manner
between the Ornithorhynchus or Echidna,
and all other mammals. But these

breaks depend merely on the number of

related forms which have become extinct.

At some future period, not very distant

as measured by centuries, the civilized

races of man will almost certainly exter-

minate, and replace, the savage races

throughout the wrorld. At the same time
the anthropomorphous apes, as Professor

Schaaffhausen has remarked,18 will no
doubt be exterminated. The break be-

tween man and his nearest allies will

then be wider, for it will intervene be-
tween man in a more civilized state, as

we may hope, even than the Caucasian,
and some ape as low as a baboon, instead

of as now between the negro or Austra-
lian and the gorilla.

266. With respect to the absence of

fossil remains, serving to connect man
with his ape-like progenitors, no one will

lay much stress on this fact who reads
Sir C. Lyell's discussion,19 where he
shows that in all the vertebrate classes

the discovery of fossil remains has been
a very slow and fortuitous process. Nor
should it be forgotten that those regions
which are the most likely to afford re-

mains connecting man with some extinct

ape-like creature, have not as yet been
searched by geologists.

267. Lower Stages in the Genealogy of
Man. We have seen that man appears
to have diverged from the Catarhine or
Old World division of the Simiadae, after

these had diverged from the New World
division. We will now endeavor to fol-

low the remote traces of his genealogy,
trusting principally to the mutual affini-

ties between the various classes and or-

ders, with some slight reference to the

periods, as far as ascertained, of their

successive appearance on the earth.

The Lemuridas stand below and near to

18 '

Anthropological Review,' April, 1867, p.
236.

' Elements of Geology,' 1865, pp. 583-585.
' An-

tiquity of Man,' 1863, p. 145.

the Simiadae, and constitute a very dis-

tinct family of the Primates, or, accord-

ing to Hackel and others, a distinct Or-
der. This group is diversified and broken
to an extraordinary degree, and includes

many aberrant forms. It has, therefore,

probably suffered much extinction. Most
of the remnants survive on islands, such
as Madagascar and the Malayan archi-

pelago, where they have not been exposed
to so severe a competition as they would
have been on well-stocked continents.
This group likewise presents many gra-
dations, leading, as Huxley remarks,20

"
insensibly from the crown and summit

of the animal creation down to creatures
from which there is but a step, as it

seems, to the lowest, smallest, and least

intelligent of the placental mammalia."
From these various considerations it is

probable that the Simiadae were originally

developed from the progenitors of the ex-

isting Lemuridae ; and these in their turn

from forms standing very low in the

mammalian series.

268. The Marsupials stand in many
important characters below the placental
mammals. They appeared at an earlier

geological period, and their range was

formerly much more extensive than at

present. Hence the Placentata are gen-
erally supposed to have been derived from
the Implacentata or Marsupials ; not,

however, from forms closely resembling
the existing Marsupials, but from their

early progenitors. The Monotremata are

plainly allied to the Marsupials, forming
a third and still lower division in the

great mammalian series. They are rep-
resented at the present day solely by the

Ornithorhynchus and Echidna; and
these two forms may be safely considered

as relics of a much larger group repre-
sentatives of which have been preserved
in Australia through some favorable con-

currence of circumstances. The Mono-
tremata are eminently interesting, as

leading in several important points of

structure toward the class of reptiles.

269. In attempting to trace the geneal-

ogy of the Mammalia, and therefore of

man, lower down in the series, we become
involved in greater and greater obscurity ;

but as a most capable judge, Mr. Parker,

has remarked, we have good reason to

believe, that no true bird or reptile inter-

venes in the direct line of descent. He
who wishes to see what ingenuity and

knowledge can effect, may consult Prof.

' Man's Place in Nature,' HUMB. LIB. ed. p.
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Hackel's works.21 I will content myself
with a few general remarks. Every evo-

lutionist will admit that the five great

vertebrate classes, namely, mammals,
birds, reptiles, amphibians, and fishes,

are descended from some one prototype ;

for they have much in common, espe-

cially during their embryonic state. As
the class of fishes is the most lowly or-

ganized, and appeared before the others,

we may conclude that all the members
of the vertebrate kingdom are derived

from some fish-like animal. The belief

that animals so distinct as a monkey, an

elephant, a humming-bird, a snake, a

frog, and a fish, etc., could all have sprung
from the same parents, will appear mon-
strous to those who have not attended to

the recent progress of natural history.
For this belief implies the former exist-

ence of links binding closely together all

these forms, now so utterly unlike.

270. Nevertheless, it is certain that

groups of animals have existed, or do now
exist, which serve to connect several of

the great vertebrate classes more or less

closely. We have seen that the Orni-

thorhynchus graduates toward reptiles ;

and Prof. Huxley has discovered, and is

confirmed by Mr. Cope and others, that

the Dinosaurians are in many important
characters intermediate between certain

reptiles and certain birds the birds re-

ferred to being the ostrich tribe (itself evi-

dently a widely-diffused remnant of a

larger group) and the Archeopteryx, that

strange Secondary bird, with a long lizard-

like tail. Again, according to Prof. Owen,22

the Ichthyosaurians great sea-lizards

furnished with paddles present many
affinities with fishes, or rather, according
to Huxley, with amphibians ; a class

which, including in its highest division

frogs and toads, is plainly allied to the
Ganoid fishes. These latter fishes

swarmed during the earlier geological
periods, and were constructed on what is

called a generalized type, that is, they
presented diversified affinities with other

groups of organisms. The Lepidosiren
is also so closely allied to amphibians and
fishes, that naturalists long disputed in

which of these two classes to rank it ; it,

81 Elaborate tables are given in his
'

Generelle
Morphologic

'

(B. ii. s. cliu. and s. 425) ; and with
more especial reference to man in his '

Natiirliche

Schopfungsgeschichte,' 1868. Prof. Huxley, in re-
viewing this latter work (' The Academy,' 1869, p.
42) says, that he cons.ders the phylum or lines of
descent of the Vertebrata to be admirably discussed
by Hackcl, although he differs on some points.He expresses, also, his high estimate of the general
tenor and spirit of the whole work.

11 '

Palseontology,' 1860, p. 199.

and also some few Ganoid fishes, have

been preserved from utter extinction bj

inhabiting rivers, which are harbors of

refuge, and are related to the great wa-
ters of the ocean in the same way that is-

lands are to continents.

271. Lastly, one single member of the

immense and diversified class of fishes,

namely, the lancelet or amphioxus, is so

different from all other fishes, that Hackel
maintains that it ought to form a distinct

class in the vertebrate kingdom. This
fish is remarkable for its negative char-

acters ; it can hardly be said to possess a

brain, vertebral column, or heart, etc. ;

so that it was classed by the older natural-

ists among the worms. Many years

ago Prof. Goodsir perceived that the

lancelet presented some affinities with
the Ascidians, which are invertebrate,

hermaphrodite, marine creatures perma-
nently attached to a support. They hardly

appear like animals, and consist of a sim-

ple, tough, leathery sack, with two small

projecting orifices. They belong to the

Molluscoida of Huxley a lower division

of the great kingdom of the Mollusca ; but

they have recently been placed by some
naturalists among the Vermes or

worms. Their larvae somewhat resemble

tadpoles in shape,
23 and have the power

of swimming freely about. M. Kova-

levsky
2* has lately observed that the

larvae of Ascidians are related to the

Vertebrata, in their manner of develop-
ment, in the relative position of the nerv-
ous system, and in possessing a struct-

ure closely like the chorda dorsalis of

vertebrate animals; and in this he has
been since confirmed by Prof. Kupffer.
M. Kovalevsky writes to me from Na-
ples, that he has now carried these obser-

vations yet further ; and should his re-

sults be well established, the whole will

form a discovery of the very greatest
value. Thus, if we may rely on embryol-
ogy- ever tne safest guide in classifica-

tion, it seems that we have at last gained
a clue to the source whence the Verte-

as At the Falkland Islands I had the satisfaction
of seeing, in April, 1833, and therefore some years
before any other naturalist, the locomotive larvae
of a compound Ascidian, closely allied to Synoi-
cum, but apparently generically distinct from it.

The tail was about five times as long as the oblong
head, and terminated in a very fine filament, ft

was, as sketched by me under a simple micro-
scope, plainly divided by transverse opaque parti-
tions, which I presume represent the great cells

figured by Kovalevsky. At an early stage of de-
velopment the tail was closely coiled round the
head of the larva.

84 ' Memoires de 1'Acad. des Sciences de St.

P&ersbourg,' torn x. No. 15. 1866.
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brata were derived.28 We should then
be justified in believing that at an ex-

,

tremely remote period a group ol animals

existed, resembling in many respects the

larvae of our present Ascidians, which
j

diverged into two great branches the
[

one retrograding in development and pro-

ducing the present class of Ascidians, the

other rising to the crown and summit of

the animal kingdom by giving birth to
j

the Vertebrata.

272. We have thus far endeavored

rudely to trace the genealogy of the Ver-
tebrata by the aid of their mutual affini-

ties. We will now look to man as he ex-

ists ; and we shall, I think, be able par-

tially to restore the structure of our early

progenitors, during successive periods,
but not in due order of time. This can
be effected by means of the rudiments !

which man still retains, by the characters
j

which occasionally make their appearance .

in him through reversion, and by the aid !

of the principles of morphology and em-

bryology. The various facts, to which I

shall here allude, have been given in the

previous chapters.

273. The early progenitors of man
must have been once covered with hair,

both sexes having beards ; their ears were

probably pointed, and capable of move-
ment; and their bodies were provided
with a tail, having the proper muscles.
Their limbs and bodies were also acted on

by many muscles which now only occasion-

ally reappear, but are normally present in

the Quadrumana. At this or some earlier

period, th^ great artery and nerve of the
hurrkrus ran through a supra-condyloid j

foramen. The intestine gave forth a ,

much larger diverticulum or caecum than
that now existing. The foot was then

prehensile, judging from the condition of

the great toe in the foetus ; and our pro-
genitors, no doubt, were arboreal in their i

habits, and frequented some warm, for-
;

est-clad land. The males had great
canine teeth, which served them as for-

midable weapons. At a much earlier
j

period the uterus was double ; the excreta
were voided through a cloaca ; and the

eye was protected by a third eyelid or

nictitating membrane. At a still earlier

period the progenitors of man must have
been aquatic in their habits ; for morbol-

ogy plainly tells us that our lungs con-
sist of a modified swim-bladder, which
once served as a float. The clefts on the
neck in the embryo of man show where
the branchiae once existed. In the lunar
or weekly recurrent periods of some of
our functions we apparently still retain
traces of our primordial birthplace, a
shore washed by the tides. At about
this same early period the true kidneys
were replaced by the corpora wolffiana.
The heart existed as a simple pulsating
vessel ; and the chorda dorsalis took the

place of a vertebral column. These early
ancestors of man, thus seen in the dim
recesses of time, must have been as sim-

ply, or even still more simply organized
than the lancelet or amphioxus.

274. There is one other point deserv-

ing a fuller notice. It has long been
known that in the vertebrate kingdom
one sex bears rudiments of various ac-

cessory parts, appertaining to the repro-
ductive system, which properly belong to

the opposite sex ; and it has now been
ascertained that at a very early embry-
onic period both sexes possess true male
and female glands. Hence some remote

progenitor of the whole verebrate king-
dom appears to have been hermaphrodite
or androgynous.

26 But here we en-

counter a singular difficulty, In the mam-
malian class the males possess rudi-

ments of a uterus with the adjacent pas-

sage, in their vesiculae prostaticae ; they
bear also rudiments of mammae, and some
male Marsupials have traces of a marsu-

pial sack.27 Other analogous facts could
be added. Are we, then, to suppose that

some extremely ancient mammal contin-

ued androgynous, after it had acquired
the chief distinctions of its class, and
therefore after it had diverged from the

lower classes of the vertebrate kingdom ?

This seems very improbable, for we have
to look to fishes, the lowest of all the

classes, to find any still existent androgy-

25 But I am bound to add that some competent !

judges dispute this conclusion ;
for instance, M. 28 This is the conclusion of Prof. Gegenbaur,

Giard. in a series of papers in the 'Archives de one of the highest authorities in comparative anat-

Zoologie Exptirimentale, for 1872. Nevertheless, i omy ; see '

Grundzlige der vergleich. Anat.' 1870,
this naturalist remarks, p. 281,

"
reorganisation de - ~f I** ' >- K. ,-;..,! ., V.:.A.. *,^m

lalarve ascidienne en dehors de toute hypothese et
de toute theorie, nous montre comment la nature
peut produire la disposition fondamentale du type
yert^bre ',1'existence d'une corde dprsale) chez un
inverte'brd par la seule condition vitale de 1'adap-
tation, et cette simple possibility du passage sup-

Erime
1'abime entre les deux sous-regnes, encore recently without a nrm basis,

ien qu'en ignore par ou le passage s'est fait en " The male Thylacinus offers the best instance,
realite." Owen, '

Anatomy of Vertebrates,' vol. iii. p. 771.

omy ; sec wrunazuge aer vergjcitu. MOB*. 107
s. 876. The result has been arrived at chiefly fro
the study of the Amphibia ;

but it appears
fro

early condition, hermaphrodite. Similar views
have long been held by some authors, though until

recently without a firm basis.



BEACON LIGHTS OF SCIENCE.
88

nous forms.'28 That various accessory

parts, proper to each sex, are found in a

rudimentary condition in the opposite sex,

may be explained by such organs having
been gradually acquired by the one sex,

and then transmitted in a more or less

imperfect state to the other. When we
treat of sexual selection, we shall meet

with innumerable instances of this form

of transmission, as in the case of the

spurs, plumes, and brilliant colors, ac-

quired for battle or ornament by male

birds, and inherited by the females in an

imperfect or rudimentary condition.

275. The possession by male mam-
mals of functionally imperfect mammary
organs is, in some respects, especially cu-

rious. The Monotremata have the prop-
er milk-secreting glands with orifices,

but no nipples ; and as these animals

stand at the very base of the mamma-
lian series, it is probable that the pro-

genitors of the class also had milk-secret-

ing glands, but no nipples. This conclu-

sion is supported by what is known of

their manner of development; for Pro-

fessor Turner informs me, on the au-

thority of Kolliker and Langer, that in

the embryo the mammary glands can be

distinctly traced before the nipples are in

the least visible ; and the development of

successive parts in the individual gener-

ally represents and accords with the de-

velopment of successive beings in the

same line of descent. The Marsupials
differ from the Monotremata by possess-

ing nipples ; so that probably these or-

gans were first acquired by the Marsu-

pials, after they had diverged from, and
risen above, the Monotremata, and were
then transmitted to the placental mam-
mals.29 No one will suppose that the

Marsupials still remained androgynous
after they had approximately acquired
their present structure. How then are

48 Hermaphroditism has been observed in sev-
eral species of Serranus, as well as in some other
fishes, where it is either normal and symmetrical,
or abnormal and unilateral. Dr. Zouteveen has
given me references on this subject, more espe-
cially to a paper by Prof. Halbertsma, in the
'

Transact, of the Dutch Acad. of Sciences,' vol.
xvi. Dr. GUnther doubts the fact, but it has
now been recorded by too many good observers to
be any longer disputed. Dr. M. Lessona writes to
me, that he has verified the observations made by
Cavolini on Serranus. Prof. Ercolani has recentlyshown (' \ccad. delle Scienze,' Bologna, Dec. 28,
1871) that eels are androgynous.

* Prof. Gegenbaur has shown (' Jenaische Zeits-
chrift,' Bd. vii.

p. 212) that two distinct types of
nipples prevail throughout the several mammalian
orders, but that it is quite intelligible how both
could have been derived from the nipples of the
Marsupials, and the latter from those of the Mon-
otremata. See, also, a memoir by Dr. Max Huss,
on the mammary glands, ibid. B. viii. p. 176.

we to account for male mammals pos-

icssing mammae ? It is possible that

they were first developed in the females

and then transferred to the males : but

[rom what follows this is hardly proba-
ble.

276. It may be suggested, as another

view, that long after the progenitors of

the whole mammalian class had ceased

to be androgynous, both sexes yielded
milk, and thus nourished their young ;

and in the case of the Marsupials, that

both sexes carried their young in mar-

supial sacks. This will not appear alto-

gether improbable, if we reflect that the

males of existing syngnathous fishes re-

ceive the eggs of the females in their ab-
dominal pouches, hatch them, and after-

ward, as some believe, nourish the

young ;

m that certain other male fishes

hatch the eggs within their mouths or

branchial cavities ; that certain male
toads take the chaplets of eggs from the

females, and wind them round their own
thighs, keeping them there until the tad-

poles are born ; that certain male birds

undertake the whole duty of incubation,
and that male pigeons as well as the fe-

males feed their nestlings with a secre-

tion from their crops. But the above

suggestion first occurred to me from the

mammary glands of male mammals be-

ing so much more perfectly developed
than the rudiments of the other accessory
reproductive parts, which are found in

the one sex though proper to the other.

The mammary glands and nipples, as

they exist in male mammals, can indeed

hardly be called rudimentary ; they are

merely not fully developed, and not func-

tionally active. They are sympathet-
ically affected under the influence of cer-

tain diseases like the same organs in the
female. They often secrete a few drops
of milk at birth and at puberty ; this lat-

ter fact occurred in the curious case, be-
fore referred to, where a young man pos-
sessed two pairs of mammae. In man
and some other male mammals these or-

gans have been known occasionally to

become so well developed during ma-
turity as to yield a fair supply of milk.
Now if we suppose that during a former

80 Mr. Lockwood believes (as quoted in 'Quart.
Journal of Science,' April, 1868, p. 269), from what
he has observed of the development of Hippocam-
pus, that the walls of the abdominal pouch of the
male in some way afford nourishment. On male
fishes hatching the ova in their mouths, see a very

1866, p.' 78. Dr. Gunther has ti'kewise describVd
similar cases.
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prolonged period male mammals aided

the females in nursing their offspring,
81

and that afterward from some cause (as

from the production of a smaller number
of young) the males ceased to give this

aid, disuse of the organs during maturity
would lead to their becoming inactive ;

and from two well-known principles of

inheritance, this state of inactivity would

probably be transmitted to the males at

the corresponding age of maturity. But
at an earlier age these organs would be

left unaffected, so that they would be al-

most equally well developed in the young
of both sexes.

277. Conclusion. Von Baer has de-

nned advancement or progress in the or-

ganic scale better than any one else, as

resting on the amount of differentiation

and specialization of the several parts of

a being, when arrived at maturity, as I

should be inclined to add. Now as or-

ganisms have become slowly adapted to

diversified lines of life by means of nat-

ural selection, their parts will have be-

come more and more differentiated and

specialized for various functions, from
the advantage gained by the division of

physiological labor. The same part ap-

pears often to have been modified first

for one purpose, and then long after-

ward for some other and quite distinct

purpose ; and thus all the parts are ren-

dered more and more complex. But
each organism still retains the general
type of structure of the progenitor from
which it was aboriginally derived. In

accordance with this view it seems, if we
turn to geological evidence, that organ-
ization on the whole has advanced

throughout the world by slow and inter-

rupted st'.-ns. In the great kingdom of

the Vertebrata it has culminated in man.
It must not, however, be supposed that

groups of organic beings are always sup-

planted, and disappear as soon as they
have given birth to other and more per-
fect groups. The latter, though victori-

ous over their predecessors, may not
have become better adapted for all places
in the economy of nature. Some old

forms appear to have survived from in-

habiting protected sites, where they have
..oC been exposed to very severe competi-
tion ; and these often aid us in construct-

ing our genealogies, by giving us a fair

idea of former and lost populations. But
we must not fall into the error of looking

at the existing members of any lowly-or-
ganized group as perfect representatives
of their ancient predecessors.

278. The most ancient progenitors in

the kingdom of the Vertebrata, at which
we are able to obtain an obscure glance,

apparently consisted of a group ot marine
animals,32

resembling the larvae of exist-

ing Ascidians. These animals probably
gave rise to a group of fishes, as lowly
organized as the lancelet ; and from
these the Ganoids, and other fishes like

the Lepidosiren, must have been devel-

oped. From such fish a very small ad-
vance would carry us on to the Amphi-
bians. We have seen that birds and

reptiles were once intimately connected

together ; and the Monotremata now
connect mammals with reptiles in a slight

degree. But no one can at present say by
what line of descent the three higher and
related classes, namely, mammals, birds,

and reptiles, were derived from the two
lower vertebrate classes, namely, amptoi-
bians and fishes. In the class of mam-
mals the steps are not difficult to con^

ceive which led from the ancient Mon-
otremata to the ancient Marsupials ; and
from these to the early progenitors of the

placental mammals. We may thus as-

cend to the Lemuridae ; and the interval

is not very wide from these to the Simi-

ada?. The Simiadas theiT branched off

into two great stems, the New World
and Old World monkeys ; and from the

11 Madlle. C. Royer has suggested a similar view
in bar '

Origine de 1'Homme,' etc., 1870.

82 The inhabitants of the seashore must be

greatly affected by the tides ;
animals living either

about the mean high-water mark, or about the
mean low-water mark, pass through a complete
cycle of tidal changes in a fortnight. Conse-

quently, their food supply will undergo marked
changes week by week. The vital functions of
such animals, living- under these conditions for

many generations, can hardly fail to run their
course in regular weekly periods. Now it is a

mysterious fact that in the higher and now ter-

restrial Vertebrata, as well as in other classes,

many normal and abnormal processes have one or
more whole weeks as their periods ;

this would be
rendered intelligible if the Vertebrata are de-
scended from an animal allied to the existing tidal

Ascidians. Many instances of such periodic proc-
esses might be given, as the gestation of mam-
mals, the duration of fevers, etc. The hatching
of eggs affords also a good example, for, accord-

ing to Mr. Bartlett ('T^and and Water,' Jan. 7,

1871), the eggs of the pigeon are hatched in two
weeks ; those of the fowl in th'ee ; those of the
duck in four ; those of the goose in five

;
and those

of the ostrich in seven weeks. As far as we can

judge, a recurrent period, if approximately of the

right duration for any process or function, would
not, when once gained, be liable to change ;

con-

sequently it might be thus transmitted through al-

most any number of generations. But if the func-

tion changed, the period would have to change,
and would be apt to change almost abruptly by a

whole week. This conclusion, if sound, is highly
remarkable ;

for the period of gestation in each
! mammal, and the hatching of each bird's eggs,

j

and many other vital processes, thus betray to us

I
the primordial birthplace of these animals.
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latter, at a remote period, Man, the won-

der and glory of the Universe, proceeded.

279. Thus we have given to man a

pedigree of prodigious length, but not, it

may be said, of noble quality. The

world, it has often been remarked, ap-

pears as if it had long been preparing for

the advent of man : and this, in one

sense, is strictly true, for he owes his birth

to a long line of progenitors. If any

single link in this chain had never existed,

man would not have been exactly what

he now is. Unless we willfully close our

eyes, we may, with our present knowl-

edge, approximately recognize our par-

entage ; nor need we feel ashamed of it.

The most humble organism is something
much higher than the inorganic dust

under our feet ; and no one with an un-

biased mind can study any living crea-

ture, however humble, without being
struck with enthusiasm at its marvelous
structure and properties.

CHAPTER VII.

ON THE RACES OF MAN.

The nature and value of specific characters Ap-
plication to the races of man Arguments in fa-

vor of, and opposed to, ranking the so-called
races of man as distinct species Sub-species
Monogenists and polygenists Convergence of

character Numerous points of resemblance in

body and mind between the most distinct races
of man The state of man when he first spread
over the earth Each race not descended from a

single pair The extinction of races The form-
ation of races The effects of crossiig Slight
influence of the direct action of the conditions of
life Slight or no influence of natural selection-
Sexual selection.

280. IT is not my intention here to de-
scribe the several so-called races of men ;

but I am about to enquire what is the

value of the differences between them
under a classificatory point of view, and
how they have originated. In deter-

mining whether two or more allied forms

ought to be ranked as species or varieties,
naturalists are practically guided by the

following considerations; namely, the
amount of difference between them, and
whether such differences relate to few or

many points of structure, and whether

they are of physiological importance ;

but more especially whether they are con-
stant. Constancy of character is what is

chiefly valued and sought for by natural-
ists. Whenever it can be shown, or ren-
dered probable, that the forms in question
have remained distinct for a long period,
this becomes an argument of much
weight in favor of treating them as

species. Even a slight degree u. sterility

Between any two forms when first crossed,

or in their offspring, is generally consid-

ered as a decisive test of their specific
distinctness ; and their continued persist-
ence without blending within the same
area, is usually accepted as sufficient evi-

dence, either of some degree of mutual

sterility, or in tne case of animals of some
mutual repugnance to pairing.

281. Independently of fusion from in-

tercrossing, the complete absence, in a

well-investigated region, of varieties link-

ing together any two closely-allied forms,
is probably the most important of all the

criterions of their specific distinctness ;

and this is a somewhat different consid-

eration from mere constancy of character,

for two forms may be highly variable and

yet not yield intermediate varieties. Geo-

graphical distribution is often brought
into play unconsciously and sometimes

consciously ; so that forms living in two

widely separated areas, in which most of

the other inhabitants are specifically dis-

tinct, are themselves usually looked at as

distinct ; but in truth this affords no aid

in distinguishing geographical races from
so-called good or true species.

282. Now let us apply these generally
admitted principles to the races of man,

viewing him in the same spirit as a natu-

ralist would any other animal. In regard
to the amount of difference between the

races, we must make some allowance for

our nice powers of discrimination gained
by the long habit of observing ourselves.

In India, as Elphinstone remarks, al-

though a newly-arrived European cannot
at first distinguish the various native

races, yet they soon appear to him ex-

tremely dissimilar j

1 and the Hindoo can-

not at first perceive any difference be-

tween the several European nations.

Even the most distinct races of man are

much more like each other in form than
would at first be supposed ; certain negrc
tribes must be excepted, while others, as

Dr. Rohlfs writes to me, and as I have

myself seen, have Caucasian features.

This general similarity is well shown by
the French photographs in the Collection

Anthropologique du Museum de Paris of

the men belonging to various races, the

greater number of which might pass fo

Europeans, as many persons to whom I

have shown them have remarked. Nev-
ertheless, these men, if seen alive, would

undoubtedly appear very distinct, so that

1
'History of India,' 1841, vol. i. p. 323. Fathe-

Ripa makes exactly the same remark with "csoe-
to the Chinese.
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we are clearly much influenced in our

judgment by the mere color of the skin

and hair, by slight differences in the feat-

ures, and by expression.

283. There is, however, no doubt that

the various races, when carefully com-

pared and measured, differ much from
each other, as in the texture of the hair,

the relative proportions of all parts of the

body;
2 the capacity of the lungs, the form

and capacity of the skull, and even in the

convolutions of the brain.3 But it would
be an endless task to specify the numer-
ous points of difference. The races differ

also in constitution, in acclimatization and
in liability to certain diseases. Their
mental characteristics are likewise very
distinct ; chiefly as it would appear in

their emotional, but partly in their intel-

lectual faculties. Every one who has had
the opportunity of comparison, must have
been struck with the contrast between
the taciturn, even morose, aborigines of S.

America and the light-hearted, talkative

negroes. There is a nearly similar con-
trast between the Malays and the Pap-
uans. 4 who live under the same physical
conditions, and are separated from each
other only by a narrow space of sea.

284. We will first consider the argu-
ments which may be advanced in favor of

classing the races of man as distinct spe-
cies, and then the arguments on the other
side. If a naturalist, who had never be-

fore seen a Negro, Hottentot, Australian,
or Mongolian, were to compare them, he
would at once perceive that they differed

in a multitude of characters, some of

slight and some of considerable impor-
tance. On enquiry he would find that

they were adapted to live under widely
different climates, and that they differed

somewhat in bodily constitution and
mental disposition. If he were then told

that hundreds of similar specimens could
be brought from the same countries, he
would assuredly declare that they were
as good species as many to which he had
been in the habit of affixing specific
names. This conclusion would be

greatly strengthened as soon as he had

4 A vast number of measurements of Whites,
Blacks, and Indians, are sjiven in the '

Investiga-
tions in the Military and Anthropolog. Statistics
of American Soldiers,' by B. A. Gould, 1869, pp.
298-358 ;

' On the capacity of the lungs,' p. 471.
See also the numerous and valuable tables, by Dr.
Weisbach, from the observations of Dr. Scherzer
and Dr. Schwarz, in the

' Reise der Novara: An-
thropolog. Theil,' 1867.

* See, for instance, Mr. Marshall's account of the
brain of a Bushwoman, in

'

Phil. Transact.' 1864,
p. SIQ.

*
Wallace,

' The Malay Archipelago,' vol. ii.

1869. p. 178.

ascertained that these forms had all re-

tained the same character for many cent-
uries ; and that negroes, apparently
identical with existing negroes, had lived
at least 4000 years ago.

6 He would also

hear, on the authority of an excellent ob-
server, Dr. Lund,6 that the human skulls
found in the caves of Brazil, entombed
with many extinct mammals, belonged to

the same type as that now prevailing
throughout the American Continent.

285. Our naturalist would then perhaps
turn to geographical distribution, and he
would probably declare that those forms
must be distinct species, which differ not

only in appearance, but are fitted for hot,
as well as damp or dry countries, and fof

the Arctic regions. He might appeal to

the fact that no species in the group next
to man, namely the Quadrumana, can re-

sist a low temperature, or any consider-
able change of climate ; and that the

species which come nearest to man have
never been reared to maturity, even under
the temperate climate of Europe. He
would be deeply impressed with the fact,

first noticed by Agassiz,
7 that the different

races of man are distributed over the

world in the same zoological provinces, as

those inhabited by undoubtedly distinct

species and genera of mammals. This is

manifestly the case with the Australian,

Mongolian, and Negro races of man ; in

a less well-marked manner with the Hot-
tentots ; but plainly with the Papuans
and Malays, who are separated, as Mr.
Wallace has shown, by nearly the same
line which divides the great Malayan and
Australian zoological provinces. The

6 With respect to the figures in the famous
Egyptian caves of Abou-Simbel, M. Pouchet says
(' The Plurality of the Human Races,' Eng.
translat. 1864, p. 50), that he was far from finding
recognizable representations of the dozen or more
nations which some authors believe that they can
recognize. Even some of the most strongly-
marked races cannot be identified with that degree
of unanimity which might have been expected
from what has been written on the

subject. Thus
Messrs. Nott and Gliddon (' Types of Mankind,' p.
148) state that Rameses II., or the Great, has feat-
ures superbly European ; whereas Knox, another
firm believer in the specific distinctness of the
races of man (' Races of Man,' 1850, p. 201), speak-
ing of young Memnon (the same as Rameses II.,
as I am informed by Mr. Birch), insists in the

strongest manner that he is identical in character
with the Jews of Antwerp. Again, when I looked
at the statue of Amunoph III., I agreed with two
officers of the establishment, both competent judges,
that he had a strongly marked negro type of feat-

ures ; but Messrs. Nott and Gliddon (ibid. p. 146.

fig. 53) describe him as a hybrid, but not of
"
negro

intermixture."
As quoted by Nott and Gliddon, 'Types of

Mankind,' 1854, p. 430. They give also corrobora-
tive evidence ; but C. Vogt thinks that the subject
requires further investigation.

7 '

Diversity of Origin of the Human Races,' in

the '
Christian Examiner,' July, 1850.
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Aborigines of America range throughout

the Continent ; and this at first appears

opposed to the above rule, for most of the

productions of the Southern and Northern

halves differ widely : yet some few living

forms, as the opossum, range from the

one into the other, as did formerly some

of the gigantic Edentata. The Esqui-

maux, like other Arctic animals, extend

round the whole polar regions. It should

be observed that the amount of difference

between the mammals of the several zoo-

logical provinces does not correspond

with the degree of separation between

the latter ; so that it can hardly be con-

sidered as an anomaly that the Negro
differs more, and the American much
less from the other races of man, than do

the mammals of the African and Amer-
ican continents from the mammals of the

other provinces. Man, it may be added,

does not appear to have aboriginally in-

habited any oceanic island ; and in this

respect he resembles the other members
of his class.

286. In determining whether the sup-

posed varieties of the same kind of domes-

tic animal should be ranked as such, or as

specifically distinct, that is, whether any
of them are descended from distinct

wild species, every naturalist would lay
much stress on the fact of their external

parasites being specifically distinct. All

the more stress would be laid on this

fact, as it would be an exceptional one ;

for I am informed by Mr. Denny that the

most different kinds of dogs, fowls, and

pigeons, in England, are infested by the

same species of Pediculi or lice. Now
Mr. A. Murray has carefully examined the

Pediculi collected in different countries

from the different races of man ;

8 and he
finds that they differ, not only in color,

but in the structure of their claws and
limbs. In every case in which many
specimens were obtained the differences

were constant. The surgeon of a whal-

ing ship in the Pacific assured me that

when the Pediculi, with which some
Sandwich Islanders on board swarmed
strayed on to the bodies of the English
sailors, they died in the course of three
or four days. These Pediculi were
darker colored, and appeared different

from those proper to the natives of Chiloe
in South America, of which he gave me
specimens. These, again, appeared larger
and much softer than European lice. Mr
Murray procured four kinds from Africa

namely from the Negroes of the Eastern

and Western coasts, from the Hottentots

and Kaffirs ; two kinds from the natives

)f Australia ; two from North and two
rom South America. In these latter cases

t may be presumed that the Pediculi came
rom natives inhabiting different districts.

With insects slight structural differences,

f constant, are generally esteemed of

specific value ; and the fact of the races

of man being infested by parasites, which

ippear to be specifically distinct, might
airly be urged as an argument that the

races themselves ought to be classed as

distinct species.

287. Our supposed naturalist having
jroceeded thus far in his investigation,
would next enquire whether the races of

men, when crossed, were in any degree
sterile. He might consult the work 9 of

Professor Broca, a cautious and philo-

sophical observer, and in this he would
find good evidence that some races were

quite fertile together, but evidence of an

opposite nature in regard to other races.

Thus it has been asserted that the native

women of Australia and Tasmania rarely

produce children to European men ; the

evidence, however, on this head has now
been shown to be almost valueless. The
half-castes are killed by the pure blacks :

and an account has lately been published
of eleven half-caste youths murdered and
burnt at the same time, whose remains
were found by the police.

10 Again, it has
often been said that when mulattoes in-

termarry they produce few children ; on
the other hand, Dr. Bachman of Charles-
ton u positively asserts that he has known
mulatto families which have intermarried

for several generations, and have con-
tinued on an average as fertile as either

pure whites or pure blacks. Enquiries
formerly made by Sir C. Lyell on this

subject led him, as he informs me, to the

same conclusion.12 In the United States

8 '

Transact. R. Soc. of Edinburgh,' vol. xxii.
1861. p. 567.

' On the Phenomena of Hybridity in the Genus
Homo,' Eng. translat. 1864.

10 See the interesting letter by Mr. T. A. Murray,
in the

'

Anthropolog. Review,' April, 1868, p.
liii. In

this letter Count Strzelecki's statement, that Aus-
tralian women who have borne children to a white
man are afterward sterile with their own face, is

disproved. M. A. de Quatrefages has also col-
lected ('Revue des Cours Scientifiques,' March.
1869, p. 239) much evidence that Australians and
Europeans are not sterile when crossed.

11 ' An Examination of Prof. Agassiz's Sketch of
the Nat. Provinces of the Animal World,' Charles-
ton, 1855,0. 44.

18 Dr. Rohlfs writes to me that he found the
mixed races in the Great Sahara, derived from
Arabs, Berbers, and Negroes of three tribes, ex-

traordinarily fertile. On the other hand, Mr.
Winwood Reade informs me that the Negroes on
the Gold Coast, though admiring white men and
mulattoes, have a maxim that mulattoes should not

intermarry, as the children are few and sickly.
This belief, as Mr. Reade rm*.rks, deserve! atten
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the census for the year 1854 included, ac-

cording to Dr. Bachman, 405,751 mulat-

toes; and this number, considering all

the circumstances of the case, seems
small ; but it may partly be accounted

for by the degraded and anomalous posi-
tion of the class, and by the profligacy of

the women. A certain amount of absorp-
tion of mulattoes into negroes must

always be in progress ; and this would
lead to an apparent diminution of the

former. The inferior vitality of mulattoes

is spoken of in a trustworthy work 13 as a

well-known phenomenon ; and this, al-

though a different consideration from
their lessened fertility, may perhaps be

advanced as a proof of the specific dis-

tinctness of the parent races. No doubt
both animal and vegetable hybrids, when

produced from extremely distinct species,
are liable to premature death ; but the

parents of mulattoes cannot be put under
the category of extremely distinct species.
The common Mule, so notorious for long
life and vigor, and yet so sterile, shows
how little necessary connection there is in

hybrids between lessened fertility and vi-

tality ; other analogous cases could be
cited.

288. Even if it should hereafter be

proved that all the races of men were

perfectly fertile together, he who was in-

clined from other reasons to rank them
as distinct species, might with justice

argue that fertility and sterility are not
safe criterions of specific distinctness.

We know that these qualities are easily
affected by changed conditions of life, or

by close inter-breeding, and that they are

governed by highly complex laws, for in-

stance, that of the unequal fertility of

converse crosses between the same two
species. With forms which must be
ranked as undoubted species, a perfect
series exists from those which are absolute-

ly sterile when crossed, to those which are
almost or completely fertile. The degrees
of sterility do not coincide strictly with
the degrees of difference between the

parents in external structure or habits of

life. Man in many respects may be com-
pared with those animals which have long
been domesticated, and a large body of

evidence can be advanced in favor of the
Pallasian doctrine,14 that domestication

tion, as white men have visited and resided on the
Gold Coast for four hundred years, so that the na-
tives have had ample time to gain knowledge
through experience.

13 '

Military and Anthropolog. Statistics of
American Soldiers,' by B. A. Gould, 1869, p.
319.

* ' The Variation of Animals and Plants under
Domestication,' vol. ii. p. 109. I may here remind

tends to eliminate the sterility which is so

general a result of the crossing of species
in a state of nature. From these several

considerations, it may be justly urged
that the perfect fertility of the intercrossed
races of man, if established, would not

absolutely preclude us from ranking them
as distinct species.

289. Independently of fertility, the
characters presented by the offspring
from a cross have been thought to indi-

cate whether or not the parent-forms
ought to be ranked as species or varieties ;

but after carefully studying the evidence,
I have come to the conclusion that no

general rules of this kind can be trusted.

The ordinary result of a cross is the pro-
duction of a blended or intermediate
form ; but in certain cases some of the

offspring take closely after one parent-
form, and some after the other. This is

especially apt to occur when the parents
differ in characters which first appeared
as sudden variations or monstrosities.15

I refer to this point, because Dr. Rohlfs
informs me that he has frequently seen
in Africa the offspring of negroes crossed

with members of other races, either com-

pletely black or completely white, or

the reader that the sterility of species when crossed
is not a specially-acquired quality, but, like the in-

capacity of certain trees to be grafted together, is

incidental on other acquired differences. The na-
ture of these differences is unknown, but they re-

late more especially to the reproductive system,
and much less so to external structure or to ordi-

nary differences in constitution. One important ele-

ment in the sterility of crossed species apparently
lies in one or both having been long habituated to
fixed conditions ; for we know that changed con-
ditions have a special influence on the reproductive
system, and we have good reason to believe (as be
fore remarked) that the fluctuating conditions of

domestication tend to eliminate that sterility which
is so general with species, in a natural state,
when crossed. It has elsewhere been shown
by me (ibid. vol. ii. p. 185, and

'

Origin of Species,
HUMB. LIB. Ed., par. 450), that the sterility ot

crossed species has not been acquired through
natural selection: we can see that when two
forms have already been rendered very sterile, it

is scarcely possible that their sterility should be

augmented by the preservation or survival of
the more and more sterile individuals ; for as the

sterility increases, fewer and fewer offspring will
be produced from which to breed, and at last

only single individuals will be produced, at the
rarest intervals. But there is even a higher grade
of sterility than this. Both Gartner and Kolreuter
have proved that in genera of plants including
many species, a series can be formed from species
which when crossed yield fewer and fewer seeds,
to species which never produce a single seed, but

yet are affected by the pollen of the other species,
as shown by the swelling of the germen. It is here

manifestly impossible to select the more sterile in-

dividuals, which have already ceased to yield seeds ;

so that the acme of sterility, when the germen
alone is affected, cannot have been gained through
selection. This acme, and no doubt the other

grades of sterility, are the incidental results of cer-

tain unknown differences in the constitution of the

reproductive system of the species which are
crossed.

15 ' The Variation of Animals,' etc., vol. ii. p. 92.
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rarely piebald. On the other hand, it is

notorious that in America mulattoes

commonly present an intermediate ap-

pearance.
290. We have now seen that a naturalist

might feel himself fully justified in rank-

ing the races of man as distinct species ;

for he has found that they are distin-

guished by many differences in structure

and constitution, some being of import-

ance. These differences have, also, re-

mained nearly constant for very long

periods of time. Our naturalist will have

been in some degree influenced by the

enormous range of man, which is a great

anomaly in the class of mammals, if man-

kind be viewed as a single species. He
will have been struck with the distribu-

tion of the several so-called races, which

accords with that of other undoubtedly
distinct species of mammals. Finally, he

might urge that the mutual fertility of all

the races has not as yet been fully proved,
and even if proved would not be an abso-

lute proof of their specific identity.

291. On the other side of the question,
if our supposed naturalist were to en-

quire whether the forms of man keep
distinct like ordinary species, when min-

gled together in large numbers in the

same country, he would immediately dis-

cover that this was by no means the case.

In Brazil he would behold an immense

mongrel population of Negroes and Port-

uguese ; in Chiloe, and other parts of

South America, he would behold the

whole population consisting of Indians

and Spaniards blended in various de-

grees.
16 In many parts of the same con-

tinent he would meet with the most com-"

plex crosses between Negroes, Indians,
and Europeans ; and judging from the

vegetable kingdom, such triple crosses af-

ford the severest test of the mutual fer-

tility of the parent-forms. In one island

of the Pacific he would find a small pop-
ulation of mingled Polynesian and English
blood ; and in the Fiji Archipelago a

population of Polynesian and Negritos
crossed in all degrees. Many analogous
cases could be be added ; for instance, in

Africa. Hence the races of man are not

sufficiently distinct to inhabit the same
country without fusion ; and the absence
of fusion affords the usual and best test
of specific distinctness.

' M. de Quatrefages has given (' Anthropolog.
Review,' Jan., 1869, p. 22) an interesting account of
the success and energy of the Paulistas in Brazil,
who are a much crossed race of Portuguese and
Indians, with a mixture of the biood of other
races.

292. Our naturalist would likewise be
much disturbed as soon as he perceived
that the distinctive characters of all the

races were highly variable. This fact

strikes every one on first beholding the

negro slaves in Brazil, who have been

imported from all parts of Africa. The
same remark holds good with the Polyne-
sians, and with many other races. It

may be doubted whether any character

can be named which is distinctive of a

race and is constant. Savages, even
within the limits of the same tribe, are

not nearly so uniform in character, as has
been often asserted. Hottentot women
offer certain peculiarities, more strongly
marked than those occurring in any other

race, but these are known not to be of

constant occurrence. In the several

American tribes, color and hairiness dif-

fer considerably ; as does color to a certain

degree, and the shape of the features

greatly in the Negroes of Africa. The
shape of the skull varies much in some
races :

17 and so it is with every other

character. Now all naturalists have learnt

by dearly-bought experience, how rash

it is to attempt to define species by the

aid of inconstant characters.

293. But the most weighty of all the ar-

guments treating the races of man as dis-

tinct species, is that they graduate into

each other, independently in many cases,
as far as we can judge, of their having in-

tercrossed. Man has been studied more

carefully than any other animal, and yet
there is the greatest possible diversity

among capable judges whether he
should be classed as a single species or

race, or as two (Virey), as three (Jacqui-
not), as four (Kant), five (Blumenbach),
six (Buffon), seven (Hunter), eight (Agas-
siz), eleven (Pickering), fifteen (Bory St.

Vincent), sixteen (Desmoulins), twenty-
two (Morton), sixty (Crawfurd), or as

sixty-three, according to Burke. 18 This

diversity of judgment does not prove
that the races ought not to be ranked as

species, but it shows that they graduate
into each other, and that it is hardly pos-
sible to discover clear distinctive charac-
ters between them.

294. Every naturalist who has had the

17 For instance with the aborigines of America
and Australia. Prof. Huxley says (' Transact. In-

ternal. Congress of Prehist. Arch.' 1868, p. 105)
that the skulls of many South Germans and Swiss
are " as short and as broad as those of the Tar-
tars," etc.

ls See a good discussion on this subject in Waitz,
'

Introduct. to Anthropology,' Eng. translat. 1863,

pp. 198-208. 227. I have taken some of the above
statements from H. Tuttle's

'

Origin and Antiquity
of Physical Man,' Boston, 1866, p. 35.
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misfortune to undertake the description
of a group of highly varying organisms,
has encountered cases (I speak after ex-

perience) precisely like that of man, and
if of a cautions disposition, he will end by
uniting all the forms which graduate into

each other under a single species ;
for he

will say to himself that he has no right to

five

names to objects which he cannot de-

ne. Cases of this kind occur in the

Order which includes man, namely in cer-

tain genera of monkeys ; while in other

genera, as in Cercopithecus, most of the

species can be determined with certainty.
In the American genus Cebus, the various

forms are ranked by some naturalists as

species, by others as mere geographical
races. Now if numerous specimens of

Cebus were collected from all parts of

South America, and those forms which at

present appear to be specifically distinct,

were found to graduate into each other

by close steps, they would usually be
ranked as mere varieties or races ; and
this course has been followed by most
naturalists with respect to the races of

man. Nevertheless, it must be confessed

that there are forms, at least in the vege-
table kingdom,

19 which we cannot avoid

naming as species, but which are connect-

ed together by numberless gradations,

independently of intercrossing.

295. Some naturalists have lately em-

ployed the term "
sub-species

"
to desig-

nate forms which possess many of the

characteristics of true species, but which

hardly deserve so high a rank. Now if we
reflect on the weighty arguments above

given, for raising the races of man to the

dignity of species, and the insuperable
difficulties on the other side in defining
them, it seems that the term "

sub-spe-
cies

"
might here be used with propriety.

But from long habit the term " race
"

will perhaps always be employed. The
choice of terms is only so far important
in that it is desirable to use, as far as pos-
sible, the same terms for the same de-

grees of difference. Unfortunately this

can rarely be done ; for the larger genera
generally include closely-allied forms,
which can be distinguished only with

much difficulty, while the smaller genera
within the same family include forms that

are perfectly distinct ; yet all must be
ranked equally as species. So again, spe-
cies within the same large genus by no

19 Prof. Niigeli has carefully described several

striking cases in his
' Botanische Mittheilungen,'

B. ii. 1866, p. 294-369. Prof. Asa Gray has made
analogous remarks on some intermediate forms in
the Cornpositae of N. America.

means resemble each other to the same
degree ; on the contrary, some of them
can generally be arranged in little groups
round other species, like satellites round
planets.

30

296. The question whether mankind
consists of one or several species has of
late years been much discussed by anthro-

pologists, who are divided into the two
schools of monogenists and polygenists.
Those who do not admit the principle of

evolution, must look at species as separate
creations, or as in some manner as distinct

entities ; and they must decide what forms
of man they will consider as species by
the analogy of the method commonly pur-
sued in ranking other organic beings as

species. But it is a hopeless endeavor to

decide this point, until some definition of

the term "
species

"
is generally accepted ;

and the definition must not include an in-

determinate element such as an act of

creation. We might as well attempt with-
out any definition to decide whether a
certain number of houses should be called

a village, town, or city. We have a prac-
tical illustration of the difficulty in the

never-ending doubts whether many
closely-allied mammals, birds, insects, and

plants, which represent each other respect-

ively in North America and Europe,
should be ranked as species or geograph-
ical races ; and the like holds true of the

productions of many islands situated at

some little distance from the nearest

continent.

297. Those naturalists, on the other

hand, who admit the principle of evolu-

tion, and this is now admitted by the ma
jority of rising men, will feel no doubt
that all the races of man are descended
from a single primitive stock ; whether or

not they may think fit to designate the

races as distinct species, for the sake of

expressing their amount of difference.21

With our domestic animals the question
whether the various races have arisen

from one or more species is somewhat
different. Although it may be admitted
that all the races, as well as all the natural

species within the same genus, have

sprung from the same primitive stock,

yet it is a fit subject for discussion whether
all the domestic races of the dog, for

instance, have acquired their present
amount of difference since some one spe-
cies was first domesticated by man ; or

20
'Origki of Species,' HUMS. LIB. Ed., p. 70.

ai See Prof. Huxley to this effect in the ' Fe
nightly Review,' 1865, p. 275.

ort-
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whether they owe some of their charac-

ters to inheritance from distinct species,

which had already been differentiated

in a state of nature. With man no such

question can arise, for he cannot be said

to have been domesticated at any partic-

ular period,

298. During an early stage m the di-

vergence of the races of man from a com-

mon stock, the differences between the

races and their number must have been

small ; consequently as far as their dis-

tinguishing characters are concerned,

they then had less claim to rank as dis-

tinct species than the existing so-called

races. Nevertheless, so arbitrary is the

term of species, that such early races

would perhaps have been ranked by some

naturalists as distinct species, if their dif-

ferences, although extremely slight, had

been more constant than they are at

present, and had not graduated into each

other.

299. It is however possible, though far

from probable, that the early progenitors
of man might formerly have diverged
much in character, until they became
more unlike each other than any now

existing races ; but that subsequently, as

suggested by Vogt,
22

they converged in

character. When man selects the off-

spring of two distinct species for the

same object, he sometimes induces a con-

siderable amount of convergence, as far

as general appearance is concerned.

This is the case, as shown by Von Nath-

usius,
28 with the improved breeds of the

pig, which are descended from two dis-

tinct species ; and in a less marked man-
ner with the improved breeds of cattle.

A great anatomist, Gratiolet, maintains
that the anthropomorphous apes do not
form a natural sub-group ; but that the

orang is a highly developed gibbon or

semnopithecus, the chimpanzee a highly
developed macacus, and the gorilla a

highly developed mandrill. If this con-

clusion, which rests almost exclusively on
brain-characters, be admitted, we should
have a case of convergence at least in

external characters, for the anthropomor-
phous apes are certainly more like each
other in many points, than they are to
other apes. All analogical resemblances,
as of a whale to a fish, may indeed be
said to be cases of convergence ; but this
term has never been applied to super-

' Lectures on Man,' Eng. translat. 1864, p. 468
Die Racen des Schweines,' 1860, s. 46.

' Vor-
studienflirGeschichte.etc., SchweineschSdel,' 1864
s. 104. With respect to cattle, see M. de Quatre-
iages, UniUde 1'Espece Humaine,' 1861, p. 119.

ficial and adaptive resemblances. It

would, however, be extremely rash to at-

ribute to convergence close similarity of

character in many points of structure

among the modified descendants of

widely distinct beings. The form of a

crystal is determined solely by the molec-
ular forces, and it is not surprising that

dissimilar substances should sometimes
assume the same form ; but with organic

jeings we should bear in mind that the
rorm of each depends on an infinity of

omplex relations, namely on variations,

due to causes far too intricate to be fol-

owed, on the nature of the variations

areserved, these depending on the phys-
cal conditions, and still more on the sur-

rounding organisms which compete with

each, and lastly, on inheritance (in itself

a fluctuating element) from innumerable

progenitors, all of which have had their

forms determined through equally com-

plex relations. It appears incredible that

the modified descendants of two organ-
isms, if these differed from each other in

a marked manner, should ever afterward

converge so closely as to lead to a near

approach to identity throughout their

whole organization. In the case of the

convergent races of pigs above referred

to, evidence of their descent from two

primitive stocks is, according to Von
Nathusius, still plainly retained, in certain

bones of their skulls. If the races of

man had descended, as is supposed by
some naturalists, from two or more spe-
cies, which differed from each other as

much as does the orang from the gorilla,
it can hardly be doubted that marked dif-

ferences in the structure of certain bones
would still be discoverable in man as he
now exists.

300. Although the existing races of

man differ in many respects, as in color,

hair, shape of skull, proportions of the

body, etc., yet if their whole structure be
taken into consideration they are found
to resemble each other closely in a
multitude of points. Many of these are

of so unimportant or of so singular a na-

ture, that it is extremely improbable that

they should have been independently ac-

quired by aboriginally distinct species or

races. The same remark holds good
with equal or greater force with respect
to the numerous points of mental simi-

larity between the most distinct races of

man. The American aborigines, Negroes
and Europeans are as different from each
other in mind as any three races that can
be named ; yet I was incessantly struc'^
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while living with the Fuegians on board
the "

Beagle," with the many little traits

of character, showing how similar their

minds were to ours ; and so it was with
a full-blooded negro with whom I hap-
pened once to be intimate.

301. He who will read Mr. Tylor's
and Sir J. Lubbock's interesting works 24

can hardly fail to be deeply impressed
with the close similarity between the

men of all races in tastes, dispositions
and habits. This is shown by the pleas-
ure which they all take in dancing, rude
music, acting, painting, tattooing, and
otherwise decorating themselves ; in their

mutual comprehension of gesture-lan-

guage, by the same expression in their

features, and by the same inarticulate

cries, when excited by the same emo-
tions. This similarity, or rather identity,
is striking, when contrasted with the dif-

ferent expressions and cries made by dis-

tinct species of monkeys. There is good
evidence that the art of shooting with
bows and arrows has not been handed
down from any common progenitor of

mankind, yet as Westropp and Nilsson
have remarked,26 the stone arrow-heads,
brought from the most distant parts of

the world, and manufactured at the most
remote periods, are almost identical ; and
this fact can only be accounted for by the
various races having similar inventive or
mental powers. The same observation
has been made by archaeologists

* with

respect to certain widely-prevalent orna-
ments, such as zigzags, etc. ; and with

respect to various simple beliefs and cus-

toms, such as the burying of the dead
under megalithic structures. I remember
observing in South America,27 that there,
as in so many other parts of the world,
men have generally chosen the summits
of lofty hills, to throw up piles of stones,
either as a record of some remarkable
event, or for burying their dead.

302. Now when naturalists observe a
close agreement in numerous small details

of habits, tastes, and dispositions be-
tween two or more domestic races, or be-
tween nearly-allied natural forms, they
use this fact as an argument that they are

"4
Tylor's

'

Early History of Mankind,' 1865 : with
respect to gesture-language, see p. 54. Lubbock's
'Prehistoric Times,' 2d edit. 1869.

"

6 'On Analogous Forms of Implements,' in
'Memoirs of Anthropolog. Soc.,' by H. M. West-
ropp.

' The Primitive Inhabitants of Scandinavia,'
Enr

Eth:
June 2d"i86Q, p. j.

87 'Journal of Researches : Voyage of the
" Bea-

gle," p. 46,

descended from a common progenitor
who was thus endowed ; and conse-

quently that all should be classed under
the same species. The same argument
may be applied with much force to the
races of man.

303. As it is improbable that the nu-
merous and unimportant points of resem-
blance between the several races of man
in bodily structure and mental faculties

(I do not here refer to similar customs)
should all have been independently ac-

quired, they must have been inherited
from progenitors who had these same
characters. We thus gain some insight
into the early state of man, before he had
spread step by step over the face of the
earth. The spreading of man to regions
widely separated by the sea, no doubt,
preceded any great amount of divergence
of character in the several races; for

otherwise we should sometimes meet
with the same race in distinct continents ;

and this is never the case. Sir J. Lub-
bock, after comparing the arts now
practiced by savages in all parts of the

world, specifies those which man could
not have known, when he first wandered
from his original birth-place ; for if once
learnt they would never have been for-

gotten.
28 He thus shows that " the spear,

which is but a development of the knife-

point, and the club, which is but a long
hammer, are the only things left." He
admits, however, that the art of making
fire probably had been already discovered,
for it is common to all the races now ex-

isting, and was known to the ancient
cave inhabitants of Europe. Perhaps the
art of making rude canoes or rafts was
likewise known ; but as man existed at a
remote epoch, when the land in many
places stood at a very different level to

what it does now, he would have been
able, without the aid of canoes, to have

spread widely. Sir J. Lubbock further
remarks how improbable it is that our
earliest ancestors could have " counted as

high as ten, considering that so many
races now in existence cannot get beyond
four." Nevertheless, at this early period,
the intellectual and social faculties of man
could hardly have been inferior in any
extreme degree to those possessed at

present by the lowest savages ; otherwise

primeval man could not have been so

eminently successful in the struggle for

life, as proved by his early and wide dif-

fusion.

304. From the fundamental differences

'

Prehistoric Tiroes,' 1869, p. 574,
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between certain languages, some phi-

lologists have inferred that when man
first became widely diffused, he was not

a speaking animal ;
but it may by sus-

pected that languages, far less perfect

than any now spoken, aided by gestures,

might have been used, and yet have left

no traces on subsequent and more highly-

developed tongues. Without the use of

some language, however imperfect, it ap-

pears doubtful whether man's intellect

could have risen to the standard implied

by his dominant position at an early

period.

305. Whether primeval man, when he

possessed but few arts, and those of the

rudest kind, and when his power of lan-

guage was extremely imperfect, would

have deserved to be called man, must

depend on the definition which we employ.
In a series of forms graduating insensibly

from some ape-like creature to man as he

now exists, it would be impossible to fix

on any definite point when the term
" man "

ought to be used. But this is a

matter of very little importance. So

again, it is almost a matter of indifference

whether the so-called races of man are

thus designated, or are ranked as species
or sub-species; but the latter term ap-

pears the more appropriate. Finally, we
may conclude that when the principle of

evolution is generally accepted, as it

surely will be before long, the dispute be-

tween the monogenists and the poly-

genists will die a silent and unobserved
death.

306. One other question ought not to

be passed over without notice, namely,
whether, as is sometimes assumed, each

sub-species or race of man has sprung
from a single pair of progenitors. With
our domestic animals a new race can

readily be formed by carefully matching
the varying offspring from a single pair,
or even from a single individual possess-
ing some new character ; but most of our
races have been formed, not intentionally
from a selected pair, but unconsciously
by the preservation of many individuals

which have varied, however slightly, in

some useful or desired manner. If in

one country stronger and heavier horses,
and in another country lighter and fleeter

ones, were habitually preferred, we may
feel sure that two distinct sub-breeds
would be produced in the course of time,
without any one pair having been sepa-
rated and bred from, in either country.
Many races have been thus formed, and
their manner of formation is closely anal-

ogous to that of natural species. We
know, also, that the horses taken to tht

Falkland Islands have, during successive

generations, become smaller and weaker,
while those which have run wild on
the Pampas have acquired larger and
coarser heads ; and such changes are

manifestly due, not to any one pair, but
to all the individuals having been sub-

jected to the same conditions, aided, per-

haps, by the principle of reversion. The
new sub-breeds in such cases are not de-

scended from any single pair, but from

many individuals which have varied in

different degrees, but in the same general
manner ; and we may conclude that the

races of man have been similarly produced,
the modifications being either the direct

result of exposure to different conditions,
or the indirect result of some form of

selection. But to this latter subject we
shall presently return.

307. On the Extinction of the Races of
Man. The partial or complete extinction

of many races and sub-races of man is

historically known. Humboldt saw in

South America a parrot which was the

sole living creature that could speak a
word of the language of a lost tribe.

Ancient monuments and stone imple-
ments found in all parts of the world,
about which no tradition has been pre-
served by the present inhabitants, indi-

cate much extinction. Some small and
broken tribes, remnants of former races,

still survive in isolated and generally
mountainous districts. In Europe the

ancient races were all, according to

Schaaffhausen,29
" lower in the scale

than the rudest living savages ;

"
they

must therefore have differed, to a certain

extent, from any existing race. The re-

mains described by Professor Broca from
Les Eyzies, though they unfortunately ap-
pear to have belonged to a single family,
indicate a race with a most singular com-
bination of low or simious, and of high
characteristics. This race is "entirely
different from any other, ancient or mod-
ern, that we have ever heard of." 80 It

differed, therefore, from the quaternary
race of the caverns of Belgium.

308. Man can long resist conditions
which appear extremely unfavorable for

his existence.81 He has long lived in the

a* Translation in
'

Anthropological Review,'
Oct., 1868, p. 431.

80 'Transact. Internal. Congress of Prehistoric
Arch.,' 1868, pp. 172-175. See also'Broca (transla.
tion) in

'

Anthropological Review,' Oct., i868,p. 410.
81 Dr. Gerland,

' Ueber das Aussterben der Na-
turvollcer,' 1868, s. 82.
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extreme regions of the North, with no
wood for his canoes or implements, and
with only blubber as fuel, and melted

snow as drink. In the southern extrem-

ity of America the Fuegians survive with-

out the protection of clothes, or of any
building worthy to be called a hovel. In

South Africa the aborigines wander over

arid plains, where dangerous beasts

abound. Man can withstand the deadly
influence of the Terai at the foot of the

Himalaya, and the pestilential shores of

tropical Africa.

309. Extinction follows chiefly from
the competition of tribe with tribe, and
race with race. Various checks are al-

ways in action, serving to keep down the

numbers of each savage tribe, such as

periodical famines, nomadic habits and
the consequent deaths of infants, pro-

longed suckling, wars, accidents, sickness,

licentiousness, the stealing of women, in-

fanticide, and especially lessened fertility.

If any one of these checks increases in

power, even slightly, the tribe thus ef-

fected tends to decrease ; and when of

two adjoining tribes one becomes less

numerous and less powerful than the

other, the contest is soon settled by war,

slaughter, cannibalism, slavery, and ab-

sorption. Even when a weaker tribe is

not thus abruptly swept away, if it once

begins to decrease, k generally goes on

decreasing until it becomes extinct.82

310. When civilized nations come into

contact with barbarians the struggle is

short, except where a deadly climate

gives its aid to the native race. Of the

causes which lead to the victory of civil-

ized nations, some are plain and simple,
others complex and obscure. We can see

that the cultivation of the land will be fatal

in many ways to savages, for they cannot,
or will not, change their habits. New
diseases and vices have in some cases

proved highly destructive ; and it appears
that a new disease often causes much
death, until those who are most suscepti-
ble to its destructive influence are gradual-

ly weeded out;
** and so it may be with the

evil effects from spirituous liquors, as

well as with the unconquerably strong
taste for them shown by so many savages.
It further appears, mysterious as is the

fact, that the first meeting of distinct and

separated people generates disease. 84

*4 Gerland (ibid, s.ia) gives facts in support o:

this statement.
11 See remarks to this effect in Sir H. Holland's

'

Medical Notes and Reflections,' 1839, p. 390.
34 I have collected (' Journal of Researches, Voy

age of the "
Beagle,"

'

p. 435) a good many cases

bearing on this subject : see also Gerland, ibid, s

Mr. Sproat, who in Vancouver Island

closely attended to the subject of extinc-

tion, believed that changed habits of life

consequent on the advent of Europeans,
nduces much ill health. He lays, also,

jreat stress on the apparently trifling
cause that the natives become " bewil-

dered and dull by the new life around
them ; they lose the motives for exertion,

and get no new ones in their place."
85

311. The grade of their civilization

seems to be a most important element in

the success of competing nations. A few
centuries ago Europe feared the inroads

of Eastern barbarians ; now any such fear

would be ridiculous. It is a more curious

act, as Mr. Bagehot has remarked, that

savages did not formerly waste away be-

"ore the classical nations, as they now do
jefore modern civilized nations ; had

hey done so, the old moralists would
lave mused over the event ; but there is

no lament in any writer of that period
over the perishing barbarians.36 The
most potent of all the causes of extinction,

appears in many cases to be lessened fer-

tility and ill-health, especially among the

children, arising from changed conditions

of life, notwithstanding that the new con-

ditions may not be injurious in them-
selves. I am much indebted to Mr. H. H.

Howprth for having called my attention

to this subject, and for having given me
nformation respecting it. I have col-

ected the following cases.

312. When Tasmania was first colo-

nized the natives were roughly estimated

by some at 7000 and by others at 20,000.

Their number was soon greatly reduced,

chiefly by fighting with the English and
with each other. After the famous hunt

by all the colonists, when the remaining
natives delivered themselves up to the gov-
ernment, they consisted only of 120 indi-

viduals,37 who were in 1832 transported
to Flinders Island. This island, situated

between Tasmania and Australia, is forty
miles long, and from twelve to eighteen
miles broad : it seems healthy, and the

natives were well treated. Nevertheless,

they suffered greatly in health. In 1834

they consisted (Bonwick, p. 250) of forty-
seven adult males, forty-eight adult fe-

males, and sixteen children, or in all of

in souls. In 1835 only one hundred

8. Poeppig speaks of the " breath of civilization
as poisonous to savages."

Sproat,
' Scenes and Studies of Savage Life,'

1868, p. 284.
*

Bagehot,
'

Physics and Politics,' HUMS. LIB.

ed., p. 148.
S7 All the statements here given are taken from

4 The last of the Tasmanians, by J. Bonwick, 1870
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were left. As they continued rapidly to

decrease, and as they themselves thought
that they should not perish so quickly

elsewhere, they were removed in 1847 to

Oyster Cove in the southern part of Tas-

mania. They then consisted (Dec. 20,

1847) of fourteen men, twenty-two women
and ten children.88 But the change of

site did no good. Disease and death

still pursued them, and in 1864 one man
(who died in 1869), and three elderly wo-

men alone survived. The infertility of the

women is even a more remarkable fact

than the liability of all to ill health and

death. At the time when only nine wo-
men were left at Oyster Cove, they told

Mr. Bonwick (p. 386), that only two had

ever borne children : and these two had

together produced only three children !

313. With respect to the cause of this

extraordinary state of things, Dr. Story
remarks that death followed the attempts
to civilize the natives.

"
If left to them-

selves to roam as they were wont and un-

disturbed, they would have reared more
children, and there would have been less

mortality." Another careful observer of

the natives, Mr. Davis, remarks,
" The

births have been few and the deaths nu-
merous. This may have been in a great
measure owing to their change of living
and food ; but more so to their banish-
ment from the mainland of Van Diemen's

Land, and consequent depression of

spirits
"
(Bonwick, pp. 388, 390).

314. Similar facts have been observed
in two widely different parts of Australia.

The celebrated explorer, Mr. Gregory,
told Mr. Bonwick, that in Queensland
" the want of reproduction was being al-

ready felt with the blacks, even in the

most recently settled parts, and that decay
would set in." Of thirteen aborigines
from Shark's Bay who visited Murchison
River, twelve died of consumption within
three months.89

315. The decrease of the Maories of
New Zealand has been carefully investiga-
ted by Mr. Fenton, in an admirable Report,
from which all the following statements,
with one exception, are taken. 40 The de-
rease in number since 1830 is admitted
by every one, including the natives them-
selves, and is still steadily progressing.
Although it has hitherto been found im-

18 This is the statement of the Governor of Tas-
mania, Sir W. Denison,

'

Varieties of Vice-Regal
Life,' 1870, vol. i. p. 67.

' For these cases, see Bonwick's '

Daily Life o
the Tasmanians,' 1870, p. 90 ; and the ' Last of the
Tasmanians,' 1870, p. 386.40 '

Observations on the Aboriginal Inhabitants
Of New Zealand,' published by the Government
1859.

possible to take an actual census of the

natives, their numbers were carefully es-

timated by residents in many districts.

The result seems trustworthy, and shows
that during the fourteen years, previous
to 1858, the decrease was 19.42 per cent.

Some of the tribes, thus carefully exam-
ined, lived above a hundred miles apart,
some on the coast, some inland ; and
their means of subsistence and habits dif-

fered to a certain extent (p. 28). The
total number in 1858 was believed to be

53,700, and in 1872, after a second in-

terval of fourteen years, another census
was taken, and the number is given as

only 36,359, showing a decrease of 32.29

per cent. !

41 Mr. Fenton, after showing
in detail the insufficiency of the various

causes, usually assigned in explanation
of this extraordinary decrease, such as
new diseases, the profligacy of the women,
drunkenness, wars, etc., concludes on

weighty grounds that it depends chiefly
on the unproductiveness of the women,
and on the extraordinary mortality of the

young children (pp. 31, 34). In proof of

this he shows (p. 33) that in 1844 there was
one non-adult for every 2.57 adults;
whereas in 1858 there was only one non-
adult for every 3.27 adults. The mortal-

ity of the adults is also great. He ad-
duces as a further cause of the decrease
the inequality of the sexes ; for fewer fe-

males are born than males. To this lat-

ter point, depending perhaps on a widely
distinct cause, I shall return in a future

chapter. Mr. Fenton contrasts with as-

tonishment the decrease in New Zealand
with the increase in Ireland ; countries
not very dissimilar in climate, and where
the inhabitants now follow nearly similar
habits. The Maories themselves (p. 35)
"attribute their decadence, in some meas-
ure, to the introduction of new food and
clothing, and the attendant change of
habits ;" and it will be seen, when we
consider the influence of changed condi-
tions on fertility, that they are probably
right. The diminution began between
the years 1830 and 1840; and Mr.
Fenton shows (p. 40) that about 1830,
the art of manufacturing putrid corn

(maize), by long steeping in water, was
discovered and largely practiced; and
this proves that a change of habits
was beginning among the natives, even
when New Zealand was only thinly in-

habited by Europeans. When I visited
the Bay of Islands in 1835, the dress and
food of the inhabitants had already been

41 ' New Zealand,' by Alex. Kennedy, 1873, p. 47.
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much modified . they raised potatoes,
maize, and other agricultural produce, and

exchanged them for English manufact-

ured goods and tobacco.

316. It is evident from many statements

in the life of Bishop Patteson,
4'2 that the

Melanesians of the New Hebrides and

neighboring archipelagoes, suffered to an

extraordinary degree in health, and per-
ished in large numbers, when they were
removed to New Zealand, Norfolk

Island, and other salubrious places, in

order to be educated as missionaries.

317. The decrease of the native popu-
lation of the Sandwich Islands is as no-

torious as that of New Zealand. It has
been roughly estimated by those best

capable of judging, that when Cook dis-

covered the Islands in 1779, the popula-
tion amounted to about 300,000. Ac-

cording to a loose census in 1823, the

numbers then were 142,050. In 1832,
and at several subsequent periods, an
accurate census was officially taken, but
I have been able to obtain only the fol-

lowing returns :
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habits of life in the course of fifty years

than Englishmen during a thousand

years. From information received from

Bishop Staley, it does not appear that

the poorer classes have ever much

changed their diet, although many new

kinds of fruit have been introduced, and

the sugar-cane is in universal use. Owing,

however, to their passion for imitating

Europeans, they altered their manner of

dressing at an early period, and the use

of alcoholic drinks became very general.

Although these changes appear inconsid-

erable, I can well believe, from what is

known with respect to animals, that they

might suffice to lessen the fertility of the

natives.48

319. Lastly, Mr. Macnamara states 44

that the low and degraded inhabitants of

the Andaman Islands, on the eastern side

of the Gulf of Bengal, are "
eminently

susceptible to any change of climate : in

fact, take them away from their island

homes, and they are almost certain to

die, and that independently of diet or

extraneous influences." He further

states that the inhabitants of the Valley
of Nepal, which is extremely hot in sum-

mer, and also the various hill-tribes of

India, suffer from dysentery and fever

when on the plains ; and they die if they

attempt to pass the whole year there.

320. We thus see that many of the

wilder races of man are apt to suffer

much in health when subjected to

changed conditions or habits of life, and
not exclusively from being transported
to a new climate. Mere alterations in

habits, which do not appear injurious in

themselves, seem to have this same
effect ; and in several cases the children

are particularly liable to suffer. It has
often been said, as Mr. Macnamara re-

marks, that man can resist with impuni-
ty the greatest diversities of climate anc
other changes ; but this is true only ol

the civilized races. Man in his wild con-
dition seems to be in this respect almost
as susceptible as his nearest allies, the

anthropoid apes, which have never yet

43 The foregoing statements are taken chiefly
from the following works: '

Jarves' History of the
Hawaiian Islands,' 1843, p. 490-407. Cheever
'
Life in the Sandwich Islands,' i8si, p. 277. Rus

chenberger is quoted by Bpnwick,
' Last of the

Tasmanians," 1870, p. 378. Bishop is quoted by Si
E. Belcher. '

Voyage Round the World,' 1843, vo
i., p. 272. I owe the census of the several years \
the kindness of Mr. Coan, at the request of Dr
Youmans of New York

; and in most cases I hav
compared the Youmans figures with those give
in several of the above named works. I hav
omitted the census for 1850, as I have seen tw<
widely different numbers given.

4 ' The Indian Medical Gazette,' Nov. i, 1871, p

urvived long, when removed from their

lative country.

321. Lessened fertility from changed
onditions, as in the case of the Tasma-

nians, Maories, Sandwich Islanders, and

.pparently the Australians, is still more

nteresting than their liability to ill-health

and death ; for even a slight degree of

nfertility, combined with those other

causes which tend to check the increase

of every population, would sooner or

ater lead to extinction. The diminution

of fertility may be explained in some
cases by the profligacy of the women (as

until lately with the Tahitians), but Mr.

^enton has shown that this explanation

jy no means suffices with the New
Zealanders, nor does it with the Tasma-
nians.

322. In the paper above quoted, Mr.

Macnamara gives reasons for believing
that the inhabitants of districts subject
to malaria are apt to be sterile ; but this

cannot apply in several of the above
cases. Some writers have suggested thai

the aborigines of islands have suffered in

Fertility and health from long continued

inter-breeding ; but in the above cases

infertility has coincided too closely with

the arrival of Europeans for us to admit
this explanation. Nor have we at pres-
ent any reason to believe that man is

highly sensitive to the evil effects of in-

ter-breeding, especially in areas so large
as New Zealand, and the Sandwich ar-

chipelago with its diversified stations.

On the contrary, it is known that the

present inhabitants of Norfolk Island

are nearly all cousins or near relations

as are the Todas in India, and the in-

habitants of some of the Western Is-

lands of Scotland; and yet they seerr,

not to have suffered in fertility.
45

323. A much more probable view is-

suggested by the analogy of the lowei

animals. The reproductive system car.

be shown to be susceptible to an ex-

traordinary degree (though why we
know not) to changed conditions of life ;

and this susceptibility leads both to ben-

eficial and to evil results. A large col-

lection of facts on this subject is given in

chap, xviii. of vol. ii. of my
' Variation of

Animals and Plants under Domestica-

tion,' I can here give only the briefc 1

-'.

abstract; and everyone interested in tin

subject may consult the above work.

46 On the close relationship of the Norfolk Islan

ders, see Sir W. Denison,
'
Varieties of Vice-Regai

Life,' vol. i. 1870, p. 410. For the Todas, see Col
Marshall's work, 1873, p. no. For the Western
Islands of Scotland, Dr. Mitchell,

' Sd<nbu> eh
Medical Journal,' March to June, 1865.
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Very slight changes increase the health,

vigor and fertility of most or all organic

beings, while other changes are known to

render a large number of animals sterile.

One of the most familiar cases is that of

tamed elephants not breeding in India ;

though they often breed in Ava, where
the females are allowed to roam about
the forests to some extent, and are thus

placed under more natural conditions.

The case of various American monkeys,
both sexes of which have been kept for

many years together in their own coun-

tries, and yet have very rarely or never

bred, is a more apposite instance, be-

cause of their relationship to man. It is

remarkable how slight a change in the

conditions often induces sterility in a

wild animal when captured ; and this is

the more strange as all our domesticated
animals have become more fertile than

they were in a state of nature ; and some
of them can resist the most unnatural
conditions with undiminished fertility.

46

Certain groups of animals are much
more liable than others to be affected by
captivity ; and generally all the species of

the same group are affected in the same
manner. But sometimes a single species
in a group is rendered sterile, while the

others are not so ; on the other hand, a

single species may retain its fertility

while most of the others fail to breed.

The males and females of some species
when confined, or when allowed to live

almost, but not quite free, in their native

country, never unite ; others thus circum-
stanced frequently unite but never pro-
duce offspring ; others again produce
some offspring, but fewer than in a state

of nature ; and as bearing on the above
cases of man, it is important to remark
that the young are apt to be weak and

sickly, or malformed, and to perish at an

early age.

324. Seeing how general is this law of

the susceptibility of the reproductive sys-
tem to changed conditions of life, and
that it holds good with our nearest allies,

the Quadrumana, I can hardly doubt that

it applies to man in his primeval state.

Hence if savages of any race are induced

suddenly to change their habits of life,

they become more or less sterile, and their

young offspring suffer in health, in the

same manner and from the same cause,
as do the elephant and hunting-leopard in

India, many monkeys in America, and a
host of animals of all kinds, on removal
from their natural conditions.

44 For the evidence on this head, see ' Variation
of Animals.' etc., vol. ii. p. ui.

325. We can see why it is that abo-
rigines, who have long inhabited islands,
and who must have been long exposed
to nearly uniform conditions, should be

specially affected by any change in their

habits, as seems to be the case. Civilized
races can certainly resist changes of all

kinds far better than savages ; and in

this respect they resemble domesticated
animals, for though the latter sometimes
suffer in health (for instance European
dogs in India), yet they are rarely ren-

dered sterile, though a few such instances
have been recorded.47 The immunity of
civilized races and domesticated animals
is probably due to their having been sub-

jected to a greater extent, and therefore

having grown somewhat more accus-

tomed, to diversified or varying condi-

tions, than the majority of wild animals ;

and to their having formerly immigrated
or been carried from country to country,
and to different families or sub-races

having intercrossed. It appears that a
cross with civilized races at once gives to

an aboriginal race an immunity from the

evil consequences of changed conditions.

Thus the crossed offspring from the Ta-
hitians and English, when settled in Pit-

cairn Island, increased so rapidly that

the island was soon overstocked ; and in

June, 1856, they were removed to Norfolk
Island. They then consisted of 60 mar-
ried persons and 1 34 children, making a
total of 194. Here they likewise in-

creased so rapidly, that although sixteen

of them returned to Pitcairn Island in

1859, they numbered in January, 1868,

300 souls ; the males and females being
in exactly equal numbers. What a con-
trast does this case present with that of

the Tasmanians ; the Norfolk Islanders

increased in only twelve and a half years
from 19410 300; whereas the Tasmanians
decreased during fifteen years from 120

to 46, of which latter number only ten

were children.48

326. So again in the interval between
the census of 1866 and 1872 the natives

of full blood in the Sandwich Islands de-

creased by 8081, while the half-castes,

who are believed to be healthier, increased

by 847 ; but I do not know whether the

latter number includes the offspring from
the half-castes, or only the half-castes of

the first generation.

47 ' Variation of Animals,' etc., vol. ii., p. 16.
48 These details are taken from ' The Mutineers of

the "
Bounty,"

'

by Lady Belcher, 1870 ;
and from

' Pitcairn Island,' ordered to be printed by the
House of Commons, May 29, 1863. The following
statements about the Sandwich Islanders are from
the

' HonoluJu Gazette,' and from Mr. Coan,
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327. The cases which I have here given
all relate to aborigines, who have been

subjected to new conditions as the result

of the immigration of civilized men.

But sterility and ill-health would probably
follow, if savages were compelled by any
cause, such as the inroad of a conquer-

ing tribe, to desert their homes and to

change their habits. It is an interesting

circumstance that the chief check to wild

animals becoming domesticated, which

implies the power of their breeding freely

when first captured, and one chief check

to wild men, when brought into contact

with civilization, surviving to form a civ-

ilized race, is the same, namely, sterility

from changed conditions of life.

328. Finally, although the gradual de-

crease and ultimate extinction of the

races of man is a highly complex problem,

depending on many causes which differ

in different places and at different times ;

it is the same problem as that presented

by the extinction of one of the higher ani-

mals of the fossil horse, for instance,
which disappeared from South America,
soon afterward to be replaced, within the

same districts, by countless troops of the

Spanish horse. The New Zealander
seems conscious of this parallelism, for

he compares his future fate with that of

the native rat now almost exterminated

by the European rat. Though the diffi-

culty is great to our imagination, and

really great, if we wish to ascertain the

precise causes and their manner of action,
it ought not to be so to our reason, as

Idng as we keep steadily in mind that the
increase of each species and each race is

constantly checked in various ways ; so
that if any new check, even a slight one,
be superadded, the race will surely de-
crease in number ; and decreasing num-
bers will sooner or later lead to extinction ;

the end, in most cases, being promptly
determined by the inroads of conquer-
ing tribes.

329. On the Formation of the Races
of Man. In some cases the crossing of
distinct races has led to the formation of
a new race. The singular fact that

Europeans and Hindoos, who belong to
the same Aryan stock, and speak a lan-

guage fundamentally the same, differ

widely in appearance, while Europeans
differ but little from Jews, who belong to
the Semitic stock, and speak quite another
language, has been accounted for by
Broca, through certain Aryan branche

4t ' On Anthropology,' translation
'

Anthroooloir
Review.' Jan., 1868, p. 38.

having been largely crossed by indigenous
tribes during their wide diffusion. When
two races in close contact cross, the first

result is a heterogeneous mixture : thus

Mr. Hunter, in describing the Santali or

lill-tribes of India, says that hundreds of

mperceptible gradations may be traced
" from the black, squat tribes of the

mountains to the tall, olive-colored Brah-

man, with his intellectual brow, calm

eyes, and high but narrow head ;

"
so

that it is necessary in courts of justice to

ask the witnesses whether they are San-
talis or Hindoos.60 Whether a hetero-

geneous people, such as the inhabitants

of some of the Polynesian islands, formed

by the crossing of two distinct races,

with few or no pure members left, would
ever become homogeneous, is not known
from direct evidence. But as with our
domesticated animals, a cross-breed can

certainly be fixed and made uniform by
careful selection 51 in the course of a few

generations, we may infer that the free

intercrossing of a heterogeneous mixture

during a long descent would supply the

place of selection, and overcome any ten-

dency to reversion ; so that the crossed
race would ultimately become homoge-
neous, though it might not partake in an

equal degree of the characters of the two

parent-races.

330. Of all the differences between the

races of man, the color of the skin is

the most conspicuous and one of the best
marked. It was formerly thought that

differences of this kind could be accounted
for by long exposure to different climates ;

but Pallas first showed that this is not

tenable, and he has since been followed by
almost all anthropologists.

62 This view
has been rejected chiefly because the dis-

tribution of the variously colored races,
most of whom must have long inhabited
their present homes, does not coincide
with corresponding differences of climate.

Some little weight may be given to such
cases as that of the Dutch families, who,
as we hear on excellent authority,

68 have
not undergone the least change of color

after residing for three centuries in South
Africa. An argument on the same side

may likewise be drawn from the uniform

appearance in various parts of the world

804 The Annals of Rural Bengal,' 1868, p. 134.
41 ' The Variation of Animals and Plants under

Domestication,' vol. ii. p. 95.M
Pallas,

'
Act. Acad. St. Petersburg,' 1780, part

ii. p. 69. He was followed by Rudolphi, in his

BoytrHge zur Anthropologie,' 1812. An excellent
summary of the evidence is given by Godron,

' De
1'Espfece,' 1859, V<>1. ii. p. 246, etc.

*' Sir Andrew Smith, as quoted by Knox,
' Races

of Man,' 1850, p. 473.
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of gypsies and Jews, though the uniform-

ity of the latter has been somewhat exag-

gerated." A very damp or a very dry at-

mosphere has been supposed to be more
influential in modifying the color of the

skin than mere heat ; but as D'Orbigny
in South America, and Livingstone in

Africa, arrived at diametrically opposite
conclusions with respect to dampness and

dryness, any conclusion on this head
must be considered as very doubtful.55

331. Various facts, which I have given
elsewhere, prove that the color of the

skin and hair is sometimes correlated in

a surprising manner with a complete
immunity from the action of certain veg-
etable poisons, and from the attacks of

certain parasites. Hence it occurred to

me, that negroes and other dark races

might have acquired their dark tints by
the darker individuals escaping from the

deadly influence of the miasma of their

native countries, during a long series of

generations.

332. I afterward found that this same
idea had long ago occurred to Dr. Wells.56

It has long been known that negroes, and
even mulattoes, are almost completely
exempt from the yellow-fever, so destruc-

tive in tropical America.57
They like-

wise escape to a large extent the fatal in-

termittent fevers that prevail along at

least 2600 miles of the shores of Africa,

and which annually cause one-fifth of

the white settlers to die, and another
fifth to return home invalided.58 This

immunity in the negro seems to be partly
inherent, depending on some unknown
peculiarity of constitution, and partly the

result of acclimatization. Pouchet 69

states that the negro regiments recruited

near the Soudan, and borrowed from
the Viceroy of Egypt for the Mexican
war, escaped the yellow-fever almost

equally with the negroes originally

brought from various parts of Africa

and accustomed to the climate of the

West Indies. That acclimatization plays
a part is shown by the many cases in

54 See De Quatrefag-es on this head,
' Revue des

Cours Scientifiques,' Oct. 17, 1868. p. 731.
56

Livingstone's
' Travels and Researches in S.

Africa,' 1857, pp. 338, 339. D'Orbigny, as quoted
by Godron,

' De 1'Espece,' vol. ii. p. 266.
66 See a paper read before the Royal Soc. in

1813, and published in his Essays in 1818. Various
cases of color correlated with constitutional pecul-
iarities are given in my ' Variation of Animals
under Domestication,' vol. ii. pp. 227, 335.

57
See, for instance, Nott and Gliddon,

'

Types of
Mankind,' p. 68.

68
Major Tulioch, in a paper read before the

Statistical Society, April 20, 1840, and given in
the '

Athenaeum,' 1840, p. 353." ' The Plurality of the Human Race
'

(translat.),

1864, p. 60.

which negroes have become somewhat
liable to tropical fevers, after having re-
sided for some time in a colder cli-

mate.80 The nature of the climate un-
der which the white races have long re-

sided, likewise has some influence on
them ; for during the fearful epidemic of

yellow-fever in Demerara during 1837,
Dr. Blair found that the death-rate of the

immigrants was proportional to the lati-

tude of the country whence they had
come. With the negro the immunity, as
far as it is the result of acclimatization,

implies exposure during a prodigious
length of time ; for the aborigines of

tropical America who have resided there
from time immemorial, are not exempl
from yellow-fever ; and the Rev. H. B.
Tristram states, that there are districts

in Northern Africa which the native inhab-
itants are compelled annually to leave,

though the negroes can remain with

safety.

333. That the immunity of the negro
is in any degree correlated with the color
of his skin is a mere conjecture : it may
be correlated with some difference in his

blood, nervous system, or other tissues.

Nevertheless, from the facts above alluded

to, and from some connection apparently
existing between complexion and a ten-

dency to consumption, the conjecture
seemed to me not improbable. Conse-

quently I endeavored, with but little suc-

cess,
61 to ascertain how far it holds good.

80
Quatrefages,

' Unit^ de 1'Espece Humaine,'
1861, p. 205. ^aitz,

'
Introduct. to Anthropology,'

translat. vol. i. 1863, p. 124. Livingstone gives
analogous cases in his '

Travels.'
81 In the spring of 1862 I obtained permission

from the Director-General of the Medical depart-
ment of the Army, to transmit to the surgeons of the
various regiments on foreign service a blank table,
with the following appended remarks, but I have
received no returns. " As several well-marked
cases have been recorded with our domestic ani-
mais of a relation between the color of the dermal
appendages and the constitution

;
and it being no-

torious that there is some limited degree of relation
between the color of the races of man and the cli-

mate inhabited by them
;
the following investiga-

tion seems worth consideration. Namely, whether
there is any relation in Europeans between the
color of their hair, and their liability to the dis-
eases of tropical countries. If the surgeons of the
several regiments, when stationed in unhealthy
tropical districts, would be so good as first to count,
as a standard of comparison, how many men, in

the force whence the sick are drawn, have dark
and light-colored hair, and hair of intermediate or
doubtful tints ; and if a similar account were kept
by the same medical gentlemen, of all the men who
suffered from malarious and yellow-fevers, or from
dysentery, it would soon be apparent, after some
thousand cases had been tabulated, whether there
oxists any relation between the color of the hair
and constitutional liability to tropical diseases.

Perhaps no such relation would be discovered, but
the investigation is well worth making. In case

any positive result were obtained, it might be of

some practical use in selecting men for any par-
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The late Dr. DanSell, who had long lived

on the West Coast of Africa, told me that

he did not believe in any such relation.

He was himself unusually fair, and had

withstood the climate in a wonderful

manner. When he first arrived as a boy

on the coast, an old and experienced ne-

gro chief predicted from his appearance
that this would prove the case. Dr.

Nicholson, of Antigua, after having at-

tended to this subject, writes to me that

he does not think that dark-colored

Europeans escape the yellow-fever more

than those that are light-colored. Mr. J.

M. Harris altogether denies that Euro-

peans with dark hair withstand a hot cli-

mate better than other men : on the con-

trary, experience has taught him in mak-

ing a selection of men for service on the

coast of Africa, to choose those with red

hair.62 As far, therefore, as these slight

indications go, there seems no foundation

for the hypothesis, that blackness has re-

sulted from the darker and darker indi-

viduals having survived better during long

exposure to fever-generating miasma.

334. Dr. Sharpe remarks,03 that a trop-
ical sun, which burns and blisters a white

skin, does not injure a black one at all ;

and, as he adds, this is not due to habit

in the individual, for children only six or

eight months old are often carried about

naked, and are not affected. I have been
assured by a medical man, that some

years ago during each summer, but not

during the winter, his hands became
marked with light brown patches, like

although larger than freckles, and that

these patches were never affected by sun-

burning, while the white parts of his skin

have on several occasions been much in-

flamed and blistered. With the lower
animals there is, also, a constitutional

difference in liability to the action of the
sun between those parts of the skin

ticular service. Theoretically the result would be
of high interest, as indicating one means by which
a race of men inhabiting from a remote period an
unhealthy tropical climate, might have become
dark-colored by the better preservation of dark-
haired or dark-complexioned individuals during a
long succession of generations."

'

Anthropological Review,' Jan. 1866, p. xxi.
Dr. Sharpe also

says, with respect to India (' Man
a Special Creation,' 1873, p. 118), that "

it has been
noticed by some medical officers that Europeans
with

light hair and florid complexions suffer less
from diseases of tropical countries than persons
with dark hair and sallow complexions : and, so
far as I know, there appear to be good grounds
for this remark." On the other hand, Mr. Hed-
ale, of Sierra Leone,

" who has had more clerks

iu.au -3K.cii.il DOOK, vol. 11. p. 522), ho ds a
opposite view, as does Capt. Burton.

1
' Man a Special Creation,' 1873, p. "9-

clothed with white hair and other parts.
64

Whether the saving of the skin from be-

ng thus burnt is of sufficient importance
to account for a dark tint having been

gradually acquired by man through nat-

jral selection, I am unable to judge. If

it be so, we should have to assume that

the natives of tropical .America have lived

there for a much shorter time than the

negroes in Africa, or the Papuans in the
southern parts of the Malay archipelago,

just as the lighter-colored Hindoos have
resided in India for a shorter time than
the darker aborigines of the central and
southern parts of the peninsula.

335. Although with our present knowl-

edge we cannot account for the differ-

ences of color in the races of man,
through any advantage thus gained, or

trom the direct action of climate
; yet we

must not quite ignore the latter agency,
for there is good reason to believe that

some inherited effect is thus produced.
65

336. We have seen in the second chap-
ter that the conditions of life affect the

development of the bodily frame in a
direct manner, and that the effects are
transmitted. Thus, as is generally ad-
mitted, the European settlers in the

United States undergo a slight but ex-

traordinarily rapid change of appearance.
Their bodies and limbs become elon-

gated ; and I hear from Col. Bernys that

during the late war in the United States,

good evidence was afforded of this fact

by the ridiculous appearance presented
by the German regiments, when dressed
in ready-made clothes manufactured for

the American market, and which were
much too long for the men in every way.
There is, also, a considerable body of evi-

dence showing that in the Southern States
the house-slaves of the third generation
present a markedly different appearance
from the field slaves.66

337. If, however, we look to the races
of man as distributed over the world, we
must infer that their characteristic differ-

ences cannot be accounted for by the di-

rect action of different conditions of life,

* ' Variation of Animals and Plants under Do-
mestication," vol. ii. pp. 336, 337.

86 See, for instance, Quatrefages (' Revue des
Cours Scientifiques,' Oct. 10, 1868, p. 724) on the
effects of residence in Abyssinia and Arabia, and
other analogous cases. Dr. Rolle (' Der Mensch.
seine Abstammung,' etc., 1865, s. 99) states, on the

authority of Khanikof
, that the greater number of

German families settled in Georgia, have acquired
in the course of two generations dark hair and eyes.
Mr. D. Forbes informs me that the Quichuas in
the Andes vary greatly in color, according to the
position of the valleys inhabited by them.

68 Harlan,
'

Medical Researches,' p. 532. Qua-
trefages (' Unite' de 1'Espece Humaine/ 1861, p.
128) has collected much evidence on this head.
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even after exposure to them for an enor-

mous period of time. The Esquimaux
live exclusively on animal food ; they are

clothed in thick fur, and are exposed to

intense cold and to prolonged darkness ;

yet they do not differ in any extreme de-

gree from the inhabitants of Southern

China, who live entirely on vegetable food

and are exposed almost naked to a hot,

tearing climate. The unclothed Fuegians
live on the marine productions of their

inhospitable shores; the Botocudos of

I irazil wander about the hot forests of the

interior and live chiefly on vegetable pro-
ductions ; yet these tribes resemble each
other so closely that the Fuegians on
board the "

Beagle
"

were mistaken by
some Brazilians for Botocudos. The
Botocudos again, as well as the other in-

habitants of tropical America, are wholly
different from the Negroes who inhabit

the opposite shores of the Atlantic, are

exposed to a nearly similar climate, and
follow nearly the same habits of life.

338. Nor can the differences between
the races of man be accounted for by the

inherited effects of the increased or de-
creased use of parts, except to a quite in-

significant degree. Men who habitually
live in canoes may have their legs some-
what stunted ; those who inhabit lofty

regions may have their chests enlarged ;

and those who constantly use certain

sense-organs may have the cavities in

which they are lodged somewhat in-

creased in size, and their features conse-

quently a little modified. With civilized

nations, the reduced size of the jaws from
lessened use the habitual play of dif-

ferent muscles serving to express dif-

ferent emotions and the increased
size of the brain from greater intellect-

ual activity, have together produced a
considerable effect on their general
appearance when compared with sav-

ages.
67 Increased bodily stature, with-

out any corresponding increase in the size

of the brain, may (judging from the pre-

viously adduced case of rabbits), have

given to some races an elongated skull of

the dolichocephalic type.

339. Lastly, the little-understood prin-

ciple of correlated development has some-
times come into action, as in the case of

great muscular development and strongly
projecting supra-orbital ridges. The
color of the skin and hair are plainly cor-

related, as is the texture of the hair with
its color in the Mandans of North Amer-

41 See Prof. Schaaffhausen, translat. in
' Anthro-

pological Review,' Oct., 1868, p. 429.

ica.68 The color also of the skin, and the
odor emitted by it, are likewise in some
manner connected. With the breeds of

sheep the number of hairs within a given
space and the number of the excretory
pores are related.69 If we may judge
from the analogy of our domesticated an-
imals, many modifications of structure in

man probably come under this principle
of correlated development.

340. We have now seen that the exter-
nal characteristic differences between the
races of man cannot be accounted for in

a satisfactory manner by the direct action
of the conditions of life, nor by the effects

of the continued use of parts, nor through
the principle of correlation. We are
therefore led to inquire whether slight in-

dividual differences, to which man is emi-

nently liable, may not have been pre-
served and augmented during a long
series of generations through natural se-

lection. But here we are at once met by
the objection that beneficial variations
alone can be thus preserved ; and as far

as we are enabled to judge, although al-

ways liable to err on this head, none of

the differences between the races of man
are of any direct or special service to him.
The intellectual and moral or social fac-

ulties must of course be excepted from
this remark. The great variability of all

the external differences between the races
of man, likewise indicates that they can-
not be of much importance ; for if im-

portant, they would long ago have been
either fixed and preserved, or eliminated.

In this respect man resembles those forms
called by naturalists protean or polymor-
phic, which have remained extremely vari-

able, owing, as it seems, to such varia-

tions being of an indifferent nature, and
to their having thus escaped the action

of natural selection.

341. We have thus far been baffled in

all our attempts to account for the differ-

ences between the races of man ; but
there remains one important agency,
namely Sexual Selection, which appears
to have acted powerfully on man, as on

many other animals. I do not intend to

assert that sexual selection will account

48 Mr. Catlin states (' N. American Indians,' 3d
edit. 1842, vol. 1. p. 49) that in the whole tribe of
the Mandans, about one in ten or twelve of the

members, of all ages and both sexes, have bright
silvery gray hair, which is hereditary. Now this
hair is as coarse and harsh as that of a horse's
mane, while the hair of other colors is fine and soft.

On the odor of the skin, Godron, 'Sur 1'Es-

pece.' torn. ii.
p. 217. On the pores in the skin

Dr. Wilckens, Die Aufgaben der Landwirth . Zoo
technik.' 1869, s. 7.
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for all the differences between the races.

An unexplained residuum is left, about

which we can only say, in our ignorance,

that as individuals are continually born

with, for instance, heads a little rounder

or narrower, and with noses a little

longer or shorter, such slight differences

might become fixed and uniform, if the

unknown agencies which induced them

were to act in a more constant manner,

aided by long-continued intercrossing.

Such variations come under the provis-

ional class, alluded to in our second chap-

ter, which for the want of a better term are

often called spontaneous. Nor do I pre-

tend that the effects of sexual selection

can be indicated with scientific precision ;

but it can be shown that it would be an

inexplicable fact if man had not been

modified by this agency, which appears
to have acted powerfully on innumerable

animals. It can further be shown that

the differences between the races of man,
as in color, hairiness, form of features,

etc., are of a kind which might have been

expected to come under the influence of

sexual selection. But in order to treat

this subject properly, I have found it nec-

essary to pass the whole animal kingdom
in review. I have therefore devoted to

it the Second Part of this work. At the

close I shall return to man, and, after

attempting to show how far he has been
modified through sexual selection, will

give a brief summary of the chapters in

this First Part.

NOTE ON THE RESEMBLANCES AND DIF-
FERENCES IN THE STRUCTURE AND THE
DEVELOPMENT OF THE BRAIN IN MAN
AND APES. BY PROFESSOR HUXLEY,
F.R.S.

342. THE controversy respecting the na-

ture and the extent of the differences in the
structure of the brain in man and the apes,
which arose some fifteen years ago, has not

yet come to an end, though the subject mat-
ter of the dispute is, at present, totally dif-

ferent from what it was formerly. It was

originally asserted and re-asserted, with sin-

gular pertinacity, that the brain of all the

apes, even the highest, differs from that of

man, in the absence of such conspicuous
structures as the posterior lobes of the cere-
bral hemispheres, with the posterior cornu of
the lateral ventricle and the hippocampus
minor, contained in those lobes, which are
so obvious in man.

343. But the truth that the three structures
in question are as well developed in apes' as
in human brain*, or even better ; and that it

is characteristic of all the Primates (if we ex-

clude the Lemurs) to have these parts well

developed, stands at present on as secure a

basis as any proposition in comparative
anatomy. Moreover, it is admitted by every
one of the long series of anatomists who of

late years have paid special attention to the

arrangement of the complicated sulci and

gyri which appear upon the surface of the

cerebral hemispheres in man and the higher
apes, that they are disposed after the very
same pattern in him, as in them. Every
principal gyrus and sulcus of a chimpanzee's
brain is clearly represented in that of a man,
so that the terminology which applies to the

one answers for the other. On this point
there is no difference of opinion. Some
years since, Professor Bischoff published a
memoir 70 on the cerebral convolutions of

man and apes ;
and as the purpose of my

learned colleague was certainly not to dimin-

ish the value of the differences between apes
and men in this respect, I am glad to make
a citation from him.

344. "That the apes, and especially the

orang, chimpanzee and gorilla, come very
close to man in their organization, much
nearer than to any other animal, is a well

known fact, disputed by nobody. Looking
at the matter from the point of view of or-

ganization alone, no one probably would
ever have disputed the view of Linnaeus,
that man should be placed, merely as a pe-
culiar species, at the head of the mammalia
and of those apes. Both show, in all their

organs, so close an affinity, that the mos*
exact anatomical investigation is needed in

order to demonstrate those differences which

really exist. So it is with the brains. The
brains of man, the orang, the chimpanzee,
the gorilla, in spite of all the important dif-

ferences which they present, come very close

to one another" (1. c. p. 101).

345. There remains, then, no dispute as to

the resemblance in fundamental characters,
between the ape's brain and man's

;
nor any

as to the wonderfully close similarity between
the chimpanzee, orang and man, in even the

details of the arrangement of the gyri and
sulci of the cerebral hemispheres. Nor,
turning to the differences between the brains
of the highest apes and that of man, is there

any serious question as to the nature and ex-

tent of these differences. It is admitted that

the man's cerebral hemispheres are abso-

lutely and relatively larger than those of the

orang and chimpanzee ;
that his frontal lobes

are less excavated by the upward protrusion
of the roof of the orbits

;
that his gyri and

sulci are, as a rule, less symmetrically dis-

posed, and present a greater number of sec-

ondary plications. And it is admitted that,
as a rule, in man, the temporo-occipital or
" external perpendicular

"
fissure, which is

usually so strongly marked a feature of the

70 ' Die Grosshirn-Windungen des Menschen ;
'

Abhandlungen der K, Payeriscben
3d, * ?868,
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ape's brain is but faintly marked. But it is

also clear, that none of these differences

constitutes a sharp demarkation between the

man's and the ape's brain. In respect to the

external perpendicular fissure of Gratiolet,

in the human brain, for instance, Professor

Turner remarks :
71

346.
" In some brains it appears simply

as an indentation of the margin of the hem-

isphere, but, in others, it extends for some dis-

tance more or less transversely outward. I

saw it in the right hemisphere of a female
brain pass more than two inches outward

;

and in another specimen, also the right hem-

isphere, it proceeded for four-tenths of an
inch outward, and then extended down-
ward, as far as the lower margin of the out-

er surface of the hemisphere. The imper-
fect definition of this fissure in the majority
of human brains, as compared with its re-

markable distinctness in the brain of most

Quadrumana, is owing to the presence, in

the former, of certain superficial, well

marked, secondary convolutions which

bridge it over and connect the parietal with
the occipital lobe. The closer the first of

these bridging gyri lies to the longitudinal
fissure, the shorter is the external parieto-

occipital fissure
"

(1. c. p. 12).

347. The obliteration of the external per-

pendicular fissure of Gratiolet, therefore, is

not a constant character of the human brain.

On the other hand, its full development is

not a constant character of the higher ape's
brain. For, in the chimpanzee, the more or

less extensive obliteration of the external

perpendicular sulcus by "bridging convolu-

tions," on one side or the other, has been
noted over and over again by Prof. Rolleston,
Mr. Marshall, M. Broca and Professor Tur-
ner. At the conclusion of a special paper on
this subject the latter writes :

n
348.

" The three specimens of the brain of

a chimpanzee just described, prove, that the

generalization which Gratiolet has attempted
to draw of the complete absence of the first

connecting convolution and the concealment
of the second, as essentially characteristic

features in the brain of this animal, is by no
means universally applicable. In only one

specimen did the brain, in these particulars
follow the law which Gratiolet has expressed.
As regards the presence of the superior
bridging convolution, I am inclined to think
that it has existed in one hemisphere, at

least, in a majority of the brains of this ani-

mal which have, up to this time, been figured
or described. The superficial position of

the second bridging convolution is evidently
less frequent, and has as yet, I believe, only
been seen in the brain (A) recorded in this

communication. The asymmetrical arrange-
ment in the convolutions of the two hemi-

71 ' Convolutions of the Human Cerebrum

Topographically Considered, 1866, p. 12.
*
Notes more especially on the bridging con-

volutions in the Brain of the Chimpanzee, Proceed-
ings of the Royal Society of Edinburgh,' 1865-6.

spheres, which previous observers have re-

ferred to in their descriptions is also well
illustrated in these specimens" (pp. 8, 9).

349. Even were the presence of the tem-

poro-occipital, or external perpendicular,
sulcus a mark of distinction between the

higher apes and man, the value of such a
distinctive character would be rendered very
doubtful by the structure of the brain in the

Platyrhiiie apes. In fact while the temporo-
occipital is one of the most constant of sulci

in the Catarhine, or Old World, apes, it is

never very strongly developed in the New
World apes ;

it is absent in the smaller Pla-

tyrhini ; rudimentary in Pithecia ;
73 and

more or less obliterated by bridging con-
volutions in Ateles.

350. A character which is thus variable
within the limits of a single group can have
no great taxonomic value.

351. It is further established, that the de-

gree of asymmetry of the convolution of the
two sides in the human brain is subject to

much individual variation
;
and that, in those

individuals of the Bushman race who have
been examined, the gyri and sulci of the two

hemispheres are considerably less compli-
cated and more symmetrical than in the

European brain, while, in some individuals
of the chimpanzee, their complexity and

asymmetry become notable. This is particu-

larly the case in the brain of a young male

chimpanzee figured by M. Broca. (' L'ordre
des Primates,' p. 165, fig. n.)

352. Again, as respects the question of

absolute size, it is established that the dif-

ference between the largest and the smallest

healthy human brain is greater than the dif-

ference between the smallest healthy human
brain and the largest chimpanzee's or orang's
brain.

353. Moreover, there is one circumstance
in which the orang's and chimpanzee's brains
resemble man's, but in which they differ

from the lower apes, and that is the pres-
ence of two corpora candicantia the Cyno-
morpha having but one.

354. In view of these facts I do not hesi-

tate in this year 1874, to repeat and insist

upon the proposition which I enunciated in

i863-
7*

355.
" So far as cerebral structure goes,

therefore, it is clear that man differs less

from the chimpanzee or the orang, than
these do even from the monkeys, and that
the difference between the brain of the chim-

panzee and of man is almost insignificant,
when compared with that between the chim-

panzee brain and that of a Lemur."
356. In the paper to which I have referred,

Professor Bischoff does not deny the second
part of this statement, but he first makes the
irrelevant remark that it is not wonderful if

the brains of an orang and a Lemur are very

78 Flower ' On the Anatomy of Pithecia Mono.-
ckus?

"

Proceedings of the Zoological Society,'
1862.

74 ' Man's Place in Nature,' HUMB. LIB. ed., p.
231.
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different; and secondly, goes on to assert

that,
"

If we successively compare the brain

of a man with that of an orang ;
the brain of

this with that of a chimpanzee ; of this with

that of a gorilla, -and so on of a Hylobates,

Semnopithecus, Cynocephalus, Cercopithecus,

Macacus, Cebus, Callithrix, L:mur t Stenops,

Hapale, we shall not meet with a greater, or

even as great a, break in the degree of devel-

opment of the convolutions, as we find be-

tween the brain of a man and that of an

orang or chimpanzee."

357. To which I reply, firstly,
that whether

this assertion be true or false, it has nothing
whatever to do with the proposition enunci-

ated in 'Man's Place in Nature,' which

refers not to the development of the con-

volutions alone, but to the structure of the

whole brain. If Professor Bischoff had

taken the trouble to refer to p. 96 of the

work he criticises, in fact, he would have

found the following passage :
" And it is a

remarkable circumstance that though, so far

as our present knowledge extends, there is

one true structural break in the series of

forms of Simian brains, this hiatus does not

lie between man and the manlike apes, but

between the lower and the lowest Simians,
or in other words, between the Old and
New World apes and monkeys and the

Lemurs. Every Lemur which has yet been

examined, in fact has its cerebellum par-

tially visible from above ;
and its posterior

lobe, with the contained posterior cornu and

hippocampus minor, more or less rudimen-

tary. Every marmoset, American monkey,
Old World monkey, baboon, or manlike ape,
on the contrary, has its cerebellum entirely

hidden, posteriorly, by the cerebral lobes,
and possesses a large posterior cornu with a

well-developed hippocampus minor."

358. This statement was a strictly accurate

account of what was known when it was
made ; and it does not appear to me to be
more than apparently weakened by the sub-

sequent discovery of the relatively small de-

velopment of the posterior lobes in the

Siamang and in the Howling monkey. Not-

withstanding the exceptional brevity of the

posterior lobes in these two species, no one
will pretend that their brains, in the slightest

degree, approach those of the Lemurs. And
if, instead of putting Hapale out of its nat-

ural place, as Professor Bischoff most unac-

countably does, we write the series of ani-

mals he has chosen to mention as follows :

Homo, Pithecus, Troglodytes, Hylobates, Sem-

nopithecus, Cynocephalus, Cercopithecus, Maca-
cus, Cebus, Callithrix, Hapale, Lemur, Stenops,
I venture to reaffirm that the great break in

this series lies between Hapale and Lemur,
and that this break is considerably greater
than that between any other two terms of
that series. Professor Bischoff ignores the
fact that long before he wrote, Gratiolet had
suggested the separation of the Lemurs from
the other Primates on the very ground of the
difference in their cerebral characters ; and
that Professor Flower had made the follow-

ing observations in the course of his descrip-
tion of the brain of the Javan Loris.75

359.
" And it is especially remarkable

that, in the development of the posterior
lobes, there is no approximation to the

Lemurine, short hemisphered, brain, in those

monkeys which are commonly supposed to

approah this family in other respects, viz.,

the lower members of the Platyrhine group."
360. So far as the structure of the adult

brain is concerned, then, the very considera-
ble additions to our knowledge, which have
been made by the researches of so many in-

vestigators, during the past ten years, fully

justify the statement which I made in 1863.
But it has been said that, admitting the sim-

ilarity between the adult brains of man and

apes, they are nevertheless, in reality, widely
different, because they exhibit fundamental
differences in the mode of their development.
No one would be more ready than I to admit
the force of this argument, if such fundamen-
tal differences of development really exist.

But I deny that they do exist. On the con-

trary, there is a fundamental agreement in

the development of the brain in men and

apes.

361. Gratiolet originated the statement
that there is a fundamental difference in the

development of the brains of apes and that
of man consisting in this

; that, in the apes,
the sulci which first make their appearance
are situated on the posterior region of the
cerebral hemispheres, while, in the human
fcetus, the sulci first become visible on the
frontal lobes.76

362. This general statement is based upon
two observations, the one of a Gibbon
almost ready to be born, in which the pos-
terior gyri were " well developed," while
those of the frontal lobes were "hardly in-

dicated
" "

(1. c. p. 39), and the other of a

76 ' Transactions of the Zoological Society,' vol.
v. 1862.

78 " Chez tous les singes, les plis posterieurs se d^-
veloppent les premiers ;

5es plis anterieurs se deVel-
oppent plus tard, aussi la vertebre occipitale et la

parietale
sont-elles relativement tres-grandes chez

le foetus. L'Homme presente une exception remar-
quable quant k 1'epoque de 1'apparition des plis

fron-

taux, qui sont les premiers indiques ;
rnais le de>el-

oppement general du lobe frontal, envisage seule-
ment par rapport son volume, suit les memes lois

que dans les singes :" Gratiolet,
' Meinoire sur les

plis ce'rtbraux de 1'Homme et des Primates,' p. 39,
tab. iv. fig. 3.

77 Gratiolet's words are (1. c.
p. 39):

" Dans le

foetus dont il s'agit les plis cerebraux poste>ieurs
sont bien deVeloppes, land is que les plis du lobe
frontal sont peine indiques. The figure, how-
ever (PI. iv. fig. 3), shows the fissure of Rolando,
and one of the frontal sulci, plainly enough.
Nevertheless, M. Alix, in his

' Notice sur les tra-

vaux anthropologiques de Gratiolet' (Mem. de la

Socie^ d'Anthropologie de Paris,' 1868, p. 32),
writes thus :

"
Gratiolet a eu entre les mains le cer-

veau d'un fcetusde Gibbon, singe e"minemment su-

perieur, et tellement rapproche de "orang, que des
naturalistes trescompetents 1'ont ranged parmi les

anthropoides. M. Huxley, par exemple, n'hesite

pas sur ce point. Eh bien, c'est sur le cerveau
d'un foetus de Gibbon que Gratiolet a vu Us cir-

convolutions du lobe temporo-sphtnoidal dtjil de

velopptes lorsqu'il ifexistent pas encore de plif s*r
le lobefrontal. II etait done bien autorisc & dire
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human foetus at the 22cl or 23d week of

uterogestation, in which Gratiolet notes that

the insula was uncovered, but that neverthe-
less

" des incisures sement le lobe anterieur,
une scissure peu profonde indique la sep-
aration du lobe occipital, tresreduit, d'aille-

urs des cette epoque. Le reste de la sur-

face cerebrale est encore absolument lisse."

363. Three views of this brain are given
in Plate II. figs, i, 2, 3, of the work cited,

showing the upper, lateral and inferior views
of the hemispheres, but not the inner view.
It is worthy of note that the figure by no
means bears out Gratiolet's description, inas-

much as the fissure (antero-temporal) on the

posterior half of the face of the hemisphere
is more marked than any of those vaguely
indicated in the anterior half. If the figure
is correct it in no way justifies Gratiolet's

conclusion -
"

II y a done entre ces cerveaux

[those of a Calhthrix and of a Gibbon] et

celui de foetus humain une difference fon-

damental. Chez celui-ci, longtemps avant

que les plis temporaux apparaissent, les plis
frontaux essayent d'exister."

364. Since Gratiolet's time, however, the

development of the gyri and sulci of the
brain has been made the subject of renewed

investigation by Schmidt, Bischoff, Pansch,78

and more particularly by Ecker,79 whose
work is not only the latest, but by far the
most complete, memoir on the subject.

365. The final results of their inquiries
may be summed up as follows :

1. In the human foetus, the sylvian fissure

is formed in the course of the third month of

uterogestation. In this, and in the fourth

month, the cerebral hemispheres are smooth ,

and rounded (with the exception of the syl-
vian depression), and they project back-
ward far beyond the cerebellum.

2. The sulci, properly so called, begin to

appear in the interval between the end of
the fourth and the beginning of the sixth
month of foetal life, but Ecker is careful to

point out that, not only the time, but the

order, of their appearance is subject to con-
siderable individual variation. In no case,

however, are either the frontal or the tem-

poral sulci the earliest.

The first which appears, in fact, lies on
the inner face of the hemisphere (whence
doubtless Gratiolet, who does not seem to
have examined that face in his foetus, over-
looked it), and is either the internal perpen-
dicular (occipito-parietal), or the calcarine

sulcus, these two being close together and

eventually running into one another. As a

que, chez I'homme les circonvolutions apparaissent
d'a en <j, tandis que chez les singes elles se devel-

oppent d'<j en a-"
78 ' Ueber die typische Anordnung- der Furchen

und Windun^en auf den Grosshirn-Hemispharen
des Menschen und der Affen.'

' Archiv fiir Anthro-
pologie,' Hi.. 1868.

7* ' Zur Entwickelungrs Geschichte der Furchen
und Windungen der Grosshirn-Hemispharen im
Foetus des Menschen.' ' Archiv fur Anthropoloeie,'
Hi., 1868.

rule the occipito-parietal is the earlier of the
two.

3. At the latter part of this period,
another sulcus, the "

ppsterio-parietal," or
" Fissure of Rolando "

is developed, and it

is followed, in the course of the sixth month,
by the other principal sulci of the frontal,
parietal, temporal an occipital lobes.
There is, however, no c.ear evidence that
one of these constantly appears before the
other : and it is remarkable that, in the
brain at the period described and figured by
Ecker (I.e. p. 21.7-13, '* ut - H- fig*- 1.2,3. 4>.
the antero-tempoi-al sulcus (scissureparallelf\
so characteristic oi the a] e's brain, is as well,
if not better developed than the fissure oi

Rolando, and is much more marked than the

proper frontal sulci.

366. Taking the facts as they now stand,
it appears to me that the order of the ap-
pearance of the sulci and gyri in the foetal

human brain is in perfect harmony with the

general doctrine of evolution, and with the
view that man has been evolved from some
ape-like form

; though there can be no
doubt that that form was, in many respects,
different from any member of the Primates
now living.

367. Von Baer taught us, half a century
ago, that, in the course of their development
allied animals put on, at first, the charac-
ters of the greater groups to which they be-

long, and, by degrees, assume those which
restrict them within the limits of their

family, genus, and species ; and he proved,
at the same time, that no developmental
stage of a higher animal is precisely similar
to the adult condition of any lower animal.
It is quite correct to say that a frog passes
through the condition of a fish, inasmuch as
at one period of its life the tadpole has all

the characters of a fish, and, if it went no
further, would have to be grouped among
fishes. But it is equally true that a tadpole
is very different from any known fish

368. In like manner, the brain of a human
foetus, at the fifth month, may correctly be
said to be, not only the brain of an ape, hut
that of an Arctopithecine or marmoset-like

ape : for its hemispheres, with their great
posterior lobster, and with no sulci but the

sylvian and the calcarine, present the char-
acteristics found only in the group of the

Arctopiphecine Primates. But it is equally
true, as Gratiolet remarks, that, in its widely
open sylvian fissure, it differs from the brain
of any actual marmoset. No doubt it would
be much more similar to the brain of an ad-

vanced foetus of a marmoset. But we know
nothing whatever of the development of the
brain in the marmosets. In the Platyrhini
proper, the onlv observation with which I am
acquainted is due to Pansch, who found in

the brain of a foetal Cebtts Amelia, in addi-
tion to the sylvian fissure and the deep cal-

carine fissure, only a very shallow antero-

temporal fissure (scissure parallelc of Gra-

tiolet).

369. Now this fact, taken together with the
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circumstance that the antero-temporal sulcus

is present in such Platyrhini as the Saimiri,

which present mere traces of sulci on the

anterior half of the exterior of the cerebral

hemispheres, or none at all, undoubtedly, so

far as it goes, affords fair evidence in favor

of Gratiolet's hypothesis, that the posterior
sulci appear before the anterior, in the

brains of the Platyrhini. But, it by no
means follows, that the rule which may hold

good for the Ptatyrhini extends to the Ca-

tarhini. We have no information whatever

respecting the development of the brain in

the Cynomorpha ; and, as regards the An-

thropomorpha, nothing but the account of the

brain of the Gibbon, near birth, already
referred to. At the present moment there

is not a shadow of evidence to show that

the sulci of a chimpanzee's or orang's brain

do not appear in the same order as a man's.

170. Gratiolet opens his preface with the

aphorism,
"

11 est dangereux dans les

sciences de conclure trop vite." I fear

he must have forgotten this sound maxim by
the time he had reached the discussion of the

differences between men and apes, in the

body of his work. No doubt, the excellent

author of one of the most remarkable con-

tributions to the just understanding of the

mammalian brain which has ever been made,
would have been the first to admit the in-

sufficiency of his data had he lived to profit

by the advance of inquiry. The misfortune
is that his conclusions have been employed
by persons incompetent to appreciate their

foundation, as arguments in favor of obscur-
antism.80

371. But it is important to remark that,
whether Gratiolet was right or wrong in his

hypothesis respecting the relative order of

appearance of the temporal and frontal sulci

the fact remains ; that, before either temporal
or frontal sulci appear, the foetal brain of
man presents characters which are found

only in the lowest group of the Primates

(leaving out the Lemurs) ; and that this is

exactly what we should expect to be the case,
if man has resulted from the gradual modi-
fication of the same form as that from which
the other Primates have sprung.

PART II.

SEXUAL SELECTION.

CHAPTER VIII.

PRINCIPLES OF SEXUAL SELECTION.

Secondary sexual characters Sexual selection-
Manner of action Excess of males PolygamyThe male alone generally modified through
sexual selection Eagerness of the male Varia-
bility of the male Choice exerted by the female
Sexual compared with natural selection In-

heritance, at corresponding periods of life, at
corresponding seasons of the year, and as limited
by sex Relations between the several forms of
inheritance Causes why one sex and the youngare not modified through sexual selection Sup-
plement on the proportional numbers of the two
sexes throughout the animal kingdom The pro-
portion of the sexes in relation to natural selec-
tion.

372. WITH animals which have their
sexes separated, the males necessarily
differ from the females in their organs of
reproduction ; and these are the primary
sexual characters. But the sexes often
differ in what Hunter has called secondary
sexual characters, which are not directly
connected with the act of reproduction ;

for instance, the male possesses certain
organs of sense or locomotion, of which

the female is quite destitute, or has them
more highly-developed, in order that he

may readily find or reach her; or again
the male has special organs of prehension
for holding her securely. These latter

organs, of infinitely diversified kinds, grad-
uate into those which are commonly
ranked as primary, and in some cases
can hardly be distinguished from them ;

we see instances of this in the complex
appendages at the apex of the abdomen
in male insects. Unless indeed we con-
fine the term "

primary
"

to the repro-
ductive glands, it is scarcely possible to

decide which ought to be called primary
and which secondary.

373. The female often differs from the
male in having organs for the nourish-
ment or protection of her young, such as
the mammary glands of mammals, and
the abdominal sacks of the marsupials.
In some few cases also the male possess-

so For example, M. l'Abb<5 Lecomte in his ter-
rible pamphlet

' Le Darwinisme et 1'origine de
1 Homme. 1873.
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es similar organs, which are wanting in

the female, such as the receptacles for the

ova in certain male fishes, and those tem-

porarily developed in certain male frogs.
The females of most bees are provided
with a special apparatus for collecting
and carrying pollen, and their ovipositor
is modified into a sting for the defense
of the larvae and the community. Many
similar cases could be given, but they do
not here concern us. There are, how-
ever, their sexual differences quite un-
connected with the primary reproductive
organs, and it is with these that we are

more especially concerned such as the

greater size, strength, and pugnacity of

the male, his weapons of offense or
means of defense against rivals, his gaudy
coloring and various ornaments, his

power of song, and other such characters.

374. Besides the primary, and sec-

ondary sexual differences, such as the

foregoing, the males and females of some
animals differ in structures related to dif-

ferent habits of life, and not at all, or

only indirectly, to the reproductive func-
tions. Thus the females of certain flies

(Culicidas and Tabanidae) are blood-suck-

ers, while the males, living on flowers,
have mouths destitute of mandibles.1

The males of certain moths and of some
crustaceans (e.g. Tanais) have imperfect,
closed mouths, and cannot feed. The
complemental males of certain Cirripedes
live like epiphytic plants either on the
female or the hermaphrodite form, and are

destitute of a mouth and of prehensile
limbs. In these cases it is the male
which has been modified and has lost

certain important organs, which the fe-

males possess. In other cases it is the
female which has lost such parts ; for in-

stance, the female glow-worm is destitute

of wings, as also are many female moths,
some of which never leave their cocoons.

Many female parasitic crustaceans have
lost their natatory legs. In some weevil-
beetles (Curculionidae) there is a great
difference between the male and female
in the length of the rostrum or snout; 2

but the meaning of this and of many
analogous differences, is not at all un-
Jerstood. Differences of structure be-
tween the two sexes in relation to dif-

ferent habits of life are generally confined
to the lower animals ; but with some few
birds the beak of the male differs from
that of the female. In the Huia of New

1 VVestwood,
' Modern Class, of Insects,' vol. ii.

1840, p. 541. For the statement about Tanais, men-
tioned below, I am indebted to Fritz Miiller.

a
Kirby and Spence,

'
Introduction to Entomol-

ogy,' yol, iii, j8z6, p, 309,

Zealand the difference is wonderfully
great, and we hear from Dr. Buller 8

tha't

the male uses his strong beak in chiseling
the larvaa of insects out of decayed wood,
while the female probes the softer parts
with her far longer, much curved anci

pliant beak : and thus they mutually aul

each other. In most cases, differences
of structure between the sexes are more
or less directly connected with the prop-
agation of the species : thus a female,
which has to nourish a multitude of ova,

requires more food than the male, and

consequently requires special means for

procuring it. A male animal, which lives

for a very short time, might lose its or-

gans for procuring food through disuse,
without detriment ; but he would retain

his locomotive organs in a perfect state,

so that he might reach the female. The
female, on the other hand, might safely
lose her organs for flying, swimming, or

walking, if she gradually acquired habits

which rendered such powers useless.

375. We are, however, here concerned

only with sexual selection. This depends
on the advantage which certain individu-

als have over others of the same sex and

species solely in respect of reproduction.
When, as in the cases above mentioned,
the two sexes differ in structure in rela-

tion to different habits of life, they have
no doubt been modified through natural

selection, and by inheritance limited to

one and the same sex. So again the pri-

mary sexual organs, and those for nour-

ishing or protecting the young, come
under the same influence ; for those indi-

viduals which generated or nourished
their offspring best, would leave, cceteris

partbus, the greatest number to inherit

their superiority ; while those which gen-
erated or nourished their offspring badly,
would leave but few to inherit their

weaker powers. As the male has to find

the female, he requires organs of sense

and locomotion, but if these organs are

necessary for the other purposes of life,

as is generally the case, they will have
been developed through natural selection.

When the male has found the female, he

sometimes absolutely requires prehensile

organs to hold her ; thus Dr. Wallace in-

forms me that the males of certain moths
cannot unite with the females if their

tarsi or feet are broken. The males of

many oceanic crustaceans, when adult,

have their legs and antennae modified in

an extraordinary manner for the prehen-
sion of the female ; hence we may sus-

f
'

Birds of New Zealand,' 1878, p.
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pcct that it is because these animals are

washed about by the waves of the open
sea, that they require these organs in

order to propagate their kind, and if so,

their development has been the result of

ordinary or natural selection. Some
animals extremely

low in the scale have

been modified for this same purpose;
thus the males of certain parasitic worms,
when fully grown, have the lower surface

of the terminal part of their bodies rough-
ened like a rasp, and with this they coil

round and permanently hold the females.4

376. When the two sexes follow ex-

actly the same habits of life, and the

male has the sensory or locomotive or-

gans more highly developed than those of

the female, it may be that the perfection
of these is indispensable to the male for

finding the female ; but in the vast ma-

jority of cases, they serve only to give
one male an advantage over another, for

with sufficient time, the less well-endowed
males would succeeded in pairing with

the females ; and judging from the struct-

ure of the female, they would be in all

other respects equally well adapted for

their ordinary habits of life. Since in

such cases the males have acquired their

present structure, not from being better

fitted to survive in the struggle for ex-

istence, but from having gained an ad-

vantage over other males, and from hav-

ing transmitted this advantage to their

male offspring alone, sexual selection must
here have come into action. It was the

importance of this distinction which led

me to designate this form of selection as

Sexual Selection. So again, if the chief

service rendered to the male by his pre-
hensile organs is to prevent the escape of

the female before the arrival of other

males, or when assaulted by them, these

organs will have been perfected through
sexual selection, that is by the advantage
acquired by certain individuals over their

rivals. But in most cases of this kind it

is impossible to distinguish between the
effects of natural and sexual selection.

Whole chapters could be filled with de-

4 M. Perrier advances this case (' Revue Scienti-

fique,' Feb. i, 1873, p. 865) as one fatal to the belief
in sexual selection, inasmuch as he supposes that I

attribute all the differences between the sexes to
sexual selection. This distinguished naturalist,
therefore, like so many other Frenchmen, has not
taken the trouble to understand even the first prin-
ciples of sexual selection. An English naturalist
insists that the claspers of certain male animals
could not have been developed through the choice
of the female ! Had I not met with this remark, I

should not have thought it possible for any one to
have read this chapter and to have imagined that
I maintain that the choice of the female had any-
thing to do with the development of the prehensile
organs in the male.

tails on the differences between the sexes

in their sensory, locomotive, and prehen-
sile organs. As, however, these struct-

ures are not more interesting than others

adapted for the ordinary purposes of life

I shall pass them over almost entirely, giv-

ing only a few instances under each class.

377. There are many other structures

and instincts which must have been devel-

oped through sexual selection such as

the weapons of offense and the means of

defense of the males for fighting with and

driving away their rivals their courage
and pugnacity their various ornaments

their contrivances for producing vocal

or instrumental music and their glands
for emitting odors, most of these latter

structures serving only to allure or excite

the female. It is clear that these char-

acters are the result of sexual and not of

ordinary selection, since unarmed, un-

ornamented, or unattractive males would
succeed equally well in the battle for life

and in leaving a numerous progeny, but

for the presence of better endowed males.

We may infer that this would be the case,

because the females, which are unarmed
and unornamented, are able to survive

and procreate their kind. Secondary
sexual characters of the kind just referred

to, will be fully discussed in the following

chapters, as being in many respects in-

teresting, but especially as depending on
the will, choice, and rivalry of the individ-

uals of either sex. When we behold two
males fighting for the possession of the

female, or several male birds displaying
their gorgeous plumage, and performing
strange antics before an assembled body
of females, we cannot doubt that, though
led by instinct, they know what they are

about, and consciously exert their mental
and bodily powers.

378. Just as man can improve the

breed of his game-cocks by the selection

of those birds which are victorious in the

cockpit, so it appears that the strongest
and most vigorous males, or those pro-
vided with the best weapons, have pre-
vailed under nature, and have led to the

improvement of the natural breed or

species. A slight degree of variability

leading to some advantage, however

slight, in reiterated deadly contests would
suffice for the work of sexual selection :

and it is certain that secondary sexual

characters are eminently variable. Just
as man can give beauty, according to his

standard of taste, to his male poultry, or

more strictly can modify the beauty orig-

inally acquired by the parent species,
can give to the Sebright bantam a new
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and elegant plumage, an erect and pecul-
iar carriage so it appears that female

birds in a state of nature, have by a long
selection of the more attractive males,

added to their beauty or other attractive
|

qualities. No doubt this implies powers
of discrimination and taste on the part
of the female which will at first appear
extremely improbable ; but by the facts

to be adduced hereafter, I hope to be

able to show that the females actually
have these powers. When, however, it

is said that the lower animals have a
sense of beauty, it must not be supposed
that such sense is comparable with that

of a cultivated man, with his multiform

and complex associated ideas. A more

just comparison would be between the

taste for the beautiful in animals, and
that in the lowest savages, who admire
and deck themselves with any brilliant,

glittering, or curious object.

379. From our ignorance on several

points, the precise manner in which sex-

ual selection acts is somewhat uncertain.

Nevertheless if those naturalists who
already believe in the mutability of spe-
cies, will read the following chapters,

they will, I think, agree with me, that

sexual selection has played an important

part in the history of the organic world.

It is certain that among almost all ani-

mals there is a struggle between the

males for the possession of the female.

This fact is so notorious that it would be

superfluous to give instances. Hence
the females have the opportunity of

selecting one out of several males, on the

supposition that their mental capacity
suffices for the exertion of a choice. In

many cases special circumstances tend to

make the struggle between the males

particularly severe. Thus the males of

our migratory birds generally arrive at

their places of breeding before the fe-

males, so that many males are ready to

contend for each female. I am informed

by Mr. Jenner Weir, that the bird-catch-

ers assert that this is invariably the case

with the nightingale and blackcap, and
\vith respect to the latter he can himself

confirm the statement.

380. Mr. Swaysland of Brighton has
been in the habit, during the last forty

years, of catching our migratory birds on
their first arrival, and he has aever-known
the females of any species to arrive before

their males. During one spring he shot

thirty-nine males of Ray's wagtail (Budy-
tes Rail} before he saw a single female.

Mr. Gould has ascertained by the dissec-

tion of those snipes which arrive the first

in this country, that the males come be-
fore the females. And the like holds

good with most of the migratory birds of
the United States.5 The majority of the
male salmon in our rivers, on coming up
from the sea, are ready to breed before
the females. So it appears to be with

frogs and toads. Throughout the great
class of insects the males almost always
are the first to emerge from the pupal
state, so that they generally abound for a
time before any females can be seen.6

The cause of this difference between the
males and females in their periods of
arrival and maturity is sufficiently obvi-
ous. Those males which annually first

migrated into any country, or which in

the spring were first ready to breed, or
were the most eager, would leave the

largest number of offspring; and these

would tend to inherit similar instincts

and constitutions. It must be borne in

mind that it would have been impossible
to change very materially the time of sex-

ual maturity in the females, without at

the same time interfering with the period
of the production of the young a period
which must be determined by the seasons
of the year. On the whole there can be
no doubt that with almost all animals,
in which the sexes are separate, there

is a constantly recurrent struggle be-

tween the males for the possession of the

females. .

381. Our difficulty in regard to sexual

selection lies in understanding how it is

that the males which conquer other males,
or those which prove the most attractive

to the females, leave a greater number of

offspring to inherit their superiority than

their beaten and less attractive rivals.

Unless this result does follow, the char-

acters which give to certain males an

advantage over others, could not be per-
fected and augmented through sexual

selection. When the sexes exist in ex-

actly equal numbers, the worst-endowed
males will (except where polygamy pre-

vails), ultimately find females, and leave

as many offspring, as well fitted for their

general habits of life, as the best-endowed

s J. A. Allen, on the* Mammals and Winter Birds
of Florida,' Bull. Comp. Zoology, Harvard Col-

lege, p. 268.

Even with those plants in which the sexes are

separate, the male flowers are generally mature be-

fore the female. As first shown by C. K. Sprengel,
many hermaphrodite plants are dichogamous ;

that is, their male and female organs are not ready
at the same time, so that they cannot be self-fertil-

ized. Now in such flowers, the pollen is in general
matured before the stigma, though there are excep-
tional cases in which the female organs are before-

hand.
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males. From various facts and con-

siderations, I formerly inferred that with

most animals, in which secondary sexual

characters are well developed, the males

considerably exceeded the females in

number ; but this is not by any means

always true. If the males were to the

females as two to one, or as three to two,

or even in a somewhat lower ratio, the

whole affair would be simple ; for the

better-armed or more attractive males

would leave the largest number of off-

spring. But after investigating, as far as

possible, the numerical proportion of the

sexes, I do not believe that any great

inequality in number commonly exists.

In most cases sexual selection appears to

have been effective in the following man-
ner.

382. Let us take any species, a bird for

instance, and divide the females inhabit-

ing a district into two equal bodies, the

one consisting of the more vigorous and
better-nourished individuals, and the

other of the less vigorous and healthy.
The former, there can be little doubt,
would be ready to breed in the spring
before the others ; and this is the opinion
of Mr. Jenner Weir, who has carefully
attended to the habits of birds during
many years. There can also be no doubt
that the most vigorous, best-nourished
and earliest breeders would on an average
succeed in rearing the largest number of

fine offspring.
7 The males, as we have

seen, are generally ready to breed before
the females ; the strongest, and with
some species the best armed of the males,
drive away the weaker ; and the former
would then unite with the more vigorous
and better-nourished females, because

they are the first to breed.8 Such vigor-
ous pairs would surely rear a larger num-
ber of offspring than the retarded females,
which would be compelled to unite with
the conquered and less powerful males,
supposing the sexes to be numerically
equal ; and this is all that is wanted to
add, in the course of successive genera-

u
re IS excellent evidence on the character of

the offspring from an experienced ornithologist.
V" * ^*J? sPeakin& ('Mammals and Win-

ter Birds of E. Florida,' p. 229) of the later broods
after the accidental destruction of the first says
that these " are found to be smaller and paler-col-ored than those hatched earlier in the season In
cases where several broods are reared each vear
as a general rule the birds of the earlier broodseem in all respects the most perfect and vigor-

" Hermann MUller has come to this same conclu-
sion with respect to those female bees which are

to emerge from the pupa each year. Seehis remarkable essay,
'

Anwendung den Darwin'-schen Lehre auf Bienen,' 'Verb. d. V. Jahrg
' xx

tions, to the size, strength and courage of

the males, or to improve their weapons.
383. But in very many cases the males

which conquer their rivals, do not obtain

possession of the females, independently
of the choice of the latter. The court-

ship of animals is by no means so simple
and short an affair as might be thought.
The females are most excited by, or pre-
fer pairing with, the more ornamented

males, or those which are the best song-
sters, or play the best antics ; but it is

obviously probable that they would at the

same time prefer the more vigorous and

lively males, and this has in some cases

been confirmed by actual observation.9

Thus the more vigorous females, which
are the first to breed, will have the choice

of many males ; and though they may
not always select the strongest or best

armed, they will select those which are

vigorous and well armed, and in other

respects the most attractive. Both sexes,

therefore, of such early pairs would, as

above explained, have an advantage over
others in rearing offspring; and this

apparently has sufficed during a long
course of generations to add not only to

the strength and fighting powers of the

males, but likewise to their various orna-
ments or other attractions.

384. In the converse and much rarer

case of the males selecting particular
females, it is plain that those which were
the most vigorous and had conquered
others, would have the freest choice ;

and it is almost certain that they would
select vigorous as well as attractive

females. Such pairs would have an ad-

vantage in rearing offspring, more espe-

cially if the male had the power to defend
the female during the pairing-season as
occurs with some of the higher animals,
or aided her in providing for the young.
The same principles would apply if each
sex preferred and selected certain individ-
uals of the opposite sex ; supposing that

they selected not only the more attractive,
but likewise the more vigorous individ
uals.

385. Numerical Proportion of the two
Sexes. I have remarked that sexual se-
lection would be a simple affair if the
males were considerably more numerous
than the females. Hence I was led to in-

vestigate, as far as I could, the propor-
tions between the two sexes of as many

With respect to poultry. I have received infor-
mation, hereafter to be given, to this effect. Even
with birds, such as pigeons, which pair for life, the
female, as I hear from Mr. Jenner Weir, will desert
her mate if he is injured or grows weak.
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animals as possible ; but the materials are

scanty. I will here give only a brief ab-

stract of the results, retaining the details

for a supplementary discussion, so as not

to interfere with the course of my argu-
ment. Domesticated animals alone afford

the means of ascertaining the propor-
tional numbers at birth ; but no records

have been specially kept for this purpose.

By indirect means, however, I have col-

lected a considerable body of statistics,

from which it appears that with most of

our domestic animals the sexes are nearly

equal at birth. Thus 25,560 births of

race-horses have been recorded during

twenty-one years, and the male births

were to the female births as 99.7 to 100.

In greyhounds the inequality is greater
than with any other animal, for out of

6878 births during twelve years, the male
births were to the female as uo.i to 100.

It is, however, in some degree doubtful

whether it is safe to infer that the pro-

portion would be the same under nat-

ural conditions as under domestication ;

for slight and unknown differences in the

conditions affect the proportion of the

sexes. Thus with mankind, the male
births in England are as 104.5, m Russia
as 108.9, and with the Jews of Livonia as

1 20, to 100 female births. But I shall

recur to this curious point of the excess

of male births in the supplement to this

chapter. At the Cape of Good Hope,
however, male children of European ex-

traction have been born during several

years in the proportion of between 90
and 99 to 100 female children.

386. For our present purpose we are

concerned with the proportion of the

sexes, not only at birth, but also at

maturity, and this adds another element
of doubt ; for it is a well-ascertained fact

that with man the number of males dying
before or during birth, and during the

first few years of infancy, is considerably

larger than that of females. So it almost

certainly is with male lambs and prob-

ably with some other animals. The males
of some species kill one another by fight-

ing ; or they drive one another about until

they become greatly emaciated. They
must also be often exposed to various

dangers, while wandering about in eager
search for the females. In many kinds

of fish the males are much smaller than
the females, and they are believed often

to be devoured by the latter, or by other

fishes. The females of some birds ap-

pear to die earlier than the males ;

they are also liable to be destroyed on
their nests, or while in charge of their

young. With insects the female larva?

are often larger than those of the males,
and would consequently be more likely to

be devoured. In some cases the mature
female are less active and less rapid in

their movements than the males, and
could not escape so well from danger.
Hence, with animals in a state of nature,
we must rely on mere estimation, in order
to judge of the proportions of the sexes at

maturity ; and this is but little trust-

worthy, except when the inequality is

strongly marked. Nevertheless, as far as
a judgment can be formed, we may con-
clude from the facts given in the supple-
ment, that the males of .some few mam-
mals, of many birds, of some fish and
insects, are considerably more numerous
than the females.

387. The proportion between the
sexes fluctuates slightly during succes-

sive years : thus with race-horses, for

every 100 mares born the stallions varied

from 107.1 in one year to 92.610 another

year, and with greyhounds from 116.3 to

95.3. But had larger numbers been tab-

ulated throughout an area more extensive

than England, these fluctuations would

probably have disappeared ; and such as

they are, would hardly suffice to lead to

effective sexual selection in a state of na-

ture. Nevertheless, in the cases of some
few wild animals, as shown in the supple-
ment, the proportions seem to fluctuate

either during different seasons or in dif-

ferent localities in a sufficient degree to

lead to such selection. For it should be
observed that any advantage, gained
during certain years or in certain locali-

ties by those males which were able to

conquer their rivals, or were the most
attractive to the females, would probably
be transmitted to the offspring, and
would not subsequently be eliminated.

During the succeeding seasons, when
from the equality of the sexes, every male
was able to procure a female, the

stronger or more attractive males pre-

viously produced would still have at least

as good a chance of leaving offspring as

the weaker or less attractive.

388. Polygamy. The practice of polyg
amy leads to the same results as would
follow from an actual inequality in the

number of the sexes ; for if each male
secures two or more females, many
males cannot pair ; and the latter as-

suredly will be the weaker or less attract

ive individuals. Many mammals and
some few birds are polygamous, but

with animals belonging to the lwer
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classes I have found no evidence of this

habit. The intellectual powers of such

animals are. perhaps, not sufficient to

lead them to collect and guard a harem

of females. That some relation exists

between polygamy and the development
of secondary sexual characters, appears

nearly certain ; and this supports the view

that a numerical preponderance of males

would be eminently favorable to the

action of sexual selection. Nevertheless

many animals, which are strictly monog-
amous, especially birds, display strongly-

marked secondary sexual characters :

while some few animals, which are polyg-

amous, do not have such characters.

389. We will first briefly run through
the mammals, and then turn to birds.

The gorilla seems to be polygamous, and

the male differs considerably from the fe-

male ; so it is with some baboons, which

live in herds containing twice as many
adult females as males. In South America
the Mycetescaraya presents well-marked

sexual differences, in color, beard, and
vocal organs; and the male generally
lives with two or three wives : the male
of the Cebus capuctnus differs somewhat
from the female, and appears to be polyg-
amous.10 Little is known on this head
with respect to most other monkeys, but

some species are strictly monogamous.
The ruminants are eminently polygamous,
and they present sexual differences more

frequently than almost any other group
of mammals ; this holds good, especially
in their weapons, but also in other char-

acters. Most deer, cattle, and sheep are

polygamous ; as are most antelopes,
though some are monogamous. Sir

Andrew Smith, in speaking of the ante-

lopes of South Africa, says that in herds
of about a dozen there was rarely more
than one mature male. The Asiatic An-
tilope saiga appears to be the most inor-

dinate polygamist in the world ; for

Pallas n states that the male drives away
all rivals, and collects a herd of about a
hundred females and kids together; the
female is hornless and has softer hair, but
does not otherwise differ much from the
male. The wild horse of the Falkland

10 On the Gorilla, Savage and Wyman. '
Boston

Brehm, ibid. s. 108.
11

Pallas.
'

Spicil^t'ia 7-oolog.,' Fasc. xii. 1777, p.
20. Sir Andrew Smith,' Illustrations of the Zoology
of S. Africa,' 1849, pi. 20. on the Kobus. Owen, in
his Anatomy of Vertebrates

'

(vol. iii. 1868, p. 633)
gives a table showing incidentally which species of
antelopes are gregarious,

Islands and of the Western States of N.
America is polygamous, but, except in

his greater size and in the proportions of

his body, differs but little from the mare.
The wild boar presents well-marked sex-

ual characters, in his great tusks and
some other points. In Europe and in

India he leads a solitary life, except dur-

ing the breeding-season ; but as is be-
lieved by Sir. W. Elliot, who has had

many opportunities in India of observing
this animal, he consorts at this season
with several females. Whether this holds

good in Europe is doubtful, but it is sup-
ported by some evidence. The adult

male Indian elephant, like the boar,

passes much of his time in solitude ; but

as Dr. Campbell states, when with others,

"it is rare to find more than one male
with a whole herd of females ;

"
the

larger males expelling or killing the

smaller and weaker ones. The male dif-

fers from the female in his immense
tusks, greater size, strength, and endur-
ance ; so great is the difference in these

respects, that the males when caught are
valued at one-fifth more than the fe-

males.12 The sexes of other pachyder-
matous animals differ very little or not at

all, and, as far as known, they are not

polygamists. Nor have I heard of any
species in the Orders of Cheiroptera, Ed-
entata, Insectivora and Rodents being
polygamous, excepting that amon.; the

Rodents, the common rat, accordi

some rat-catchers, lives with several ic-

males. Nevertheless the two sexes of

some sloths (Edentata) differ in the char-
acter and color of certain patches of hair

on their shoulders.18 And many kinds of

bats (Cheiroptera) present well-marked
sexual differences, chiefly in the males

possessing odoriferous glands and

pouches, and by their being of a lighter
color.14 In the great order of Rodents,
as far as I can learn, the sexes rarely
differ, and when they do so it is but

slightly in the tint of the fur.

390. As I hear from Sir Andrew Smith.
the lion in South Africa sometimes li\vs

with a single female, but generally with

more, and. in one case, was found witli a^

many as five females ; so that he is polyg-
amous. As far as I can discover, he is

the only polygamist among all the ter-

18 Dr. Campbell, in
'
Proc. Zoolog. Soc.' 1869. p.

138. See also an interesting paper, by Lieut. John-
stone, in

'
Proc. Asiatic Soc. of Bengal,' May,

1868.

Dr. Gray, in
' Annals and Mag. of Nat. Hist.'

1871, p. 302.
14 See Dr. Dobson's excellent paper, in

'

Proc.
Zoolog. Soc.' 1873, p. 241.
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i estrial Carnivora, and he alone presents
* veil-marked sexual characters. If, how-
i ver, we turn to the marine Carnivora, as

we shall hereafter see, the case is widely
different ; for many species of seals offer

extraordinary sexual differences, and they
are eminently polygamous. Thus, ac-

cording to Peron, the male sea-elehpant
of the Southern Ocean always possesses
several females, and the sea-lion of

Forster is said to be surrounded by from

twenty to thirty females. In the North,

the male sea-bear of Steller is accompa-
nied by even a greater number of females.

It is an interesting fact, as Dr. Gill re-

marks,15 that in the monogamous species,
" or those living in small communities,
vhere is little difference in size between
i he males and females ; in the social spe-

cies, or rather those of which the males

have harems, the males are vastly larger

,-han the females."

391. Among birds, many species, the

sexes of which differ greatly from each

other, are certainly monogamous. In

Great Britain we see well-marked sexual

differences, for instance, in the wild-duck

which pairs with a single female, the

common blackbird, and the bullfinch

which is said to pair for life. I am in-

formed by Mr. Wallace that the like is

true of the Chatterers or Cotingidae of

South America, and of many other birds.

In several groups I have not been able

to discover whether the species are polyg-
amous or monogamous. Lesson says
l.hat birds of paradise, so remarkable for

cheir sexual differences, are polygamous,
but Mr. Wallace doubts whether he had
sufficient evidence. Mr. Salvin tells me
he has been led to believe that humming-
birds are polygamous. The male widow-
bird, remarkable for his caudal plumes,

certainly seems to be a polygamist.
16

I

have been assured by Mr. Jenner Weir
and by others, that it is somewhat com-
mon for three starlings to frequent the

r>ame nest ; but whether this is a case of

polygamy or polyandry has not been as-

certained.

392. The Gallinaceae exhibit almost as

strongly marked sexual differences as

birds of paradise or humming-birds, and

many of the species are, as is well known,

16 The Eared Seals,
' American Naturalist,' vol.

iv. Jan. 1871.
'The Ibis,' vol. iii. 1861, p. 133, on the

Progne Widow-bird. See also on the Vidua. axil-

laris, ibid. vol. ii. 1860, p. 211. On the polygamy
of the Capercailzie and Great Bustard, see L.

Lloyd,
' Game Birds of Sweden,' 1867, p. 19, and

182. Montagu and Selby speak of the Black
Grouse as polygamous and of the Red Grouse as

monogamous.

polygamous ; others being strictly mono-
gamous. What a contrast is presented
between the sexes of the polygamous pea-
cock or pheasant, and the monogamous
guinea-fowl or partridge ! Many sim-
ilar cases could be given, as in the grouse
tribe, in which the males of the polyga-
mous capercailzie and black-cock d'iffer

greatly from the females; while the
sexes of the monogamous red grouse and
ptarmigan differ very little. In the Cur-
sores, except among the bustards, few
species offer strongly-marked sexual dif-

ferences, and the great bustard (Otis
tardd) is said to be polygamous. With
the Grallatores, extremely few species
differ sexually, but the ruff (Machetes
pugnax) affords a marked exception, and
this species is believed by Montagu to be
a polygamist. Hence it appears that

among birds there often exists a close
relation between polygamy and the de-

velopment of strongly-marked sexual dif-

ferences. I asked Mr. Bartlett, of the

Zoological Gardens, who has had very
large experience with birds, whether the
male tragopan (one of the Gallinaceae)
was polygamous, and I was struck by
his answering,

"
I do not know, but

I should think so from his splendid col-
'

ors."

393. It deserves notice that the instinct

of pairing with a single female is easily lost

under domestication. The wild-duck is

strictly monogamous, the domestic-duck

highly polygamous. The Rev. W. D.
Fox informs me that out of some half-

tamed wild-ducks, on a large pond in

his neighborhood, so many mallards
were shot by the gamekeeper that only
one was left for every seven or eight fe-

males ; yet unusually large broods were
reared. The guinea-fowl is strictly mo-
nogamous ; but Mr. Fox finds that his

birds succeed best when he keeps one
cock to two or three hens. Canary-birds
pair in a state of nature, but the breeders
in England successfully put one male to

four or five females. I have noticed

these cases, as rendering it probable that

wild monogamous species might readily
become either temporarily or permanently
polygamous.

394. Too little is known of the habits

of reptiles and fishes to enable us to speak
of their marriage arrangements. The
stickle-back (Gasterosteus), however, is

said to be a polygamist ;
n and the male

during the breeding season differs con-

spicuously from the female.

17 Noel Humphreys,
' River Gardens,' 1857,
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395. To sum up on the means through

which, as far as we can judge, sexual se-

lection has led to the development of

secondary sexual characters. It has been

shown that the largest number of vigor-

ous offspring will be reared from the

pairing of the strongest and best-armed

males, victorious in contests over other

males, with the most vigorous and best-

nourished females, which are the first to

breed in the spring. If such females se-

lect the more attractive, and at the same

time vigorous males, they will rear a

larger number of offspring than the re-

tarded females, which must pair with the

less vigorous and less attractive males.

So it will be if the more vigorous males

select the more attractive and at the

same time healthy and vigorous females ;

and this will especially hold good if the

male defends the female, and aids in

providing food for the young. The ad-

vantage thus gained by the more vigor-

ous pairs in rearing a larger number of

offspring has apparently sufficed to

render sexual selection efficient. But a

large numerical preponderance of males
over females will be still more efficient ;

whether the preponderance is only occa-

sional and local, or permanent ; whether
it occurs at birth, or afterward from the

greater destruction of the females; or

whether it indirectly follows from the

practice of polygamy.

396. The Male generally more modi-

fied than the Female. Throughout the

animal kingdom, when the sexes differ in

external appearance, it is, with rare ex-

ceptions, the male which has been the

more modified ; for, generally the female
retains a closer resemblance to the young
of her own species, and to other adult

members of the same group. The cause
of this seems to lie in the males of almost
all animals having stronger passions than
the females. Hence it is the males that

fight together and sedulously display
their charms before the females ; and the
victors transmit their superiority to their

male offspring. Why both sexes do not
thus acquire the characters of their

fathers, will be considered hereafter.

That the males of all mammals eagerly
pursue the females is notorious to every
one. So it is with birds ; but many cock
birds do not so much pursue the hen, as

display their plumage, perform strange
antics, and pour forth their song in her

presence. The male in the few fish ob-
served seems much more eager than the
female ; and the same is true of alli-

gators, and apparently of Batrachians

Throughout the enormous class of in-

sects, as Kirby remarks, 18 " the law is,

that the male shall seek the female."

Two good authorities, Mr. Blackwall and
Mr. C. Spence Bate, tell me that the

males of spiders and crustaceans are

more active and more erratic in their

habits than the females. When the

organs of sense or locomotion are pres-
ent in the one sex of insects and crusta-

ceans and absent in the other, or when,
as is frequently the case, they are more

highly developed in the one than in the

other, it is, as far as I can discover, al-

most invariably the male which retains

such organs, or has them most de

veloped , and this shows that the male is

the more active member in the court-

ship of the sexes.19

397. The female on the other hand,
with the rarest exceptions, is less eager
than the male. As the illustrious Hun-
ter 20

long ago observed, she generally

"requires to be -courted;" she is coy,
and may often be seen endeavoring for

a long time to escape from the male.

Every observer of the habits of animals
will be able to call to mind instances of

this kind. It is shown by various facts,

given hereafter, and by the results fairly
attributable to sexual selection, that the

female, though comparatively passive,

generally exerts some choice and accepts
one male in preference to others. Or
she may accept, as appearances would
sometimes lead us to believe, not the

male which is the most attractive to her,

but the one which is the least distasteful.

The exertion of some choice on the part
of the female seems a law almost as gen-
eral as the eagerness of the male.

398. We are naturally led to inquire

why the male, in so many and such dis-

stinct classes, has become more eager
than the female, so that he searches for

her, and plays the more active part in

courtship. It would be no advantage
and some loss of power if each sex

18 Kirbjrand Spence,
' Introduction to Entomol-

ogy,' vol. iii. 1826, p. 342.
19 One parasitic Hymenopterous insect (West-

wood,
' Modern Class, of Insects,' vol. ii. p. 160)

forms an exception to the rule, as the male has

rudimentary wings, and never quits the cell in

which it is born, while the female has well devei-

oped wings. Audouin believes that the females 01

this species are impregnated by the males which
are born in the same cells with them ;

but it is

much more probable that the females visit other
cells, so that close interbreeding is thus avoided.
We shall hereafter meet in various classes, with ;>

few exceptional cases, in which the female, instead
of the male, is the seeker and wooer.

80
'Essays and Observations.' edited by Owen.

vol. i. 1861, p. 194.
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searched for the other ; but why should

the male almost always be the seeker ?

The ovules of plants after fertilization

have to be nourished for a time ; hence
the pollen is necessarily brought to the

female organs being placed on the

stigma, by means of insects or the wind,
or by the spontaneous movements of the

stamens; and in the Algas, etc., by the

locomotive power of the antherozooids.

With lowly-organized aquatic animals,

permanently affixed to the same spot and

having their sexes separate, the male
element is invariably brought to the fe-

male ; and of this we can see the reason,
for even if the ova were detached before

fertilization, and did not require subse-

quent nourishment or protection, there

would yet be greater difficulty in trans-

porting them than the male element, be-

cause, being larger than the latter, they
are produced in far smaller numbers.
So that many of the lower animals are,

in this respect, analogous with plants.
21

The males of affixed and aquatic ani-

mals having been led to emit their fer-

tilizing element in this way, it is natural

that any of their descendants, which rose

in the scale and became locomotive,
should retain the same habit , and they
would approach the female as closely as

possible, in order not to risk the loss of

the fertilizing element in a long passage
of it through the water. With some few
of the lower animals, the females alone

are fixed, and the males of these must
be the seekers. But it is difficult to un-

derstand why the males of species, of

which the progenitors were primordially
free, should invariably have acquired the

habit of approaching the females, instead

of being approached by them. But in

all cases, in order that the males should

seek efficiently, it would be necessary
that they should be endowed with strong

passions ; and the acquirement of such

passions would naturally follow from the

more eager leaving a larger number of

offspring than the less eager.

399. The great eagerness of the males
has thus indirectly led to their much more

"requently developing secondary sexual

characters than the females. But the de-

velopment of such characters would be

much aided, if the males were more lia-

ble to vary than the females as I con-

cluded they were after a long study of

domesticated animals. Von Nathusius,

11 Prof. Sachs (' Lehrbuch der Botanik,' 1870, s.

6^3), in speaking of the male and female reproduc-
tive cells, remarks, "verhalt sich die eine bei

der Vereinigung activ, ... die andere erscheint

bei der Vereinigung passiv."

who has had very wide experience, is

strongly of the same opinion.
23 Good evi

dence also in favor of this conclusion can
be produced by a comparison of the two
sexes in mankind. During the Novara
Expedition

m a vast number of measure-
ments was made of various parts of the

body in different races, and the men
were found in almost every case to pre-
sent a greater range of variation than the

women ; but I shall have to recur to this

subject in a future chapter, Mr. J.

Wood,24 who has carefully attended to the

variation of the muscles in man, puts in

italics the conclusion that " the greatest
number of abnormalities in each subject
is found in the males." He had previ-

o'usly remarked that "
altogether in 102

subjects, the varieties of redundancy were
found to be half as many again as in fe-

males, contrasting widely with the greater

frequency of deficiency in females before

described." Professor Macalister likewise

remarks -25 that variations in the muscles
"are probably more common in males
than females." Certain muscles which
are not normally present in mankind are

also more frequently developed in the male
than in the female sex, although excep-
tions to this rule are said to occur. Dr.

Burt Wilder 26 has tabulated the cases of

152 individuals with supernumerary dig-

its, of which 86 were males, and 39, or

less than half, females, the remaining
27 being of unknown sex. It should

not, however, be overlooked that women
would more frequently endeavor to

conceal a deformity of this kind than

men. Again, Dr. L. Meyer asserts that

the ears of man are more variable in

form than those of woman.27
Lastly the

temperature is more variable in man than

in woman.28

400. The cause of the greater genera!

variability in the male sex than in the fe-

male is unknown, except in so far as sec-

ondary sexual characters are extraordi-

M '

Vortrage iiber Viehzucht,' 1872, p. 63.
53 ' Reise der Novara: Anthropolog. Theil,"

1867, s. 216-269. The results were calculated by
Dr. Weisbach from measurements made by Drs.
K. Scherzer and Schwarz. On the grater varia-

bility of the males of domesticated animals, see my
' Variation of Animals and Plants under Domes-
tication,' vol. ii. 1868, p. 75.

a4 '

Proceedings Royal Soc.' vol xvi. July, 1868.

pp. 519 and 524.
25 ' Proc. Royal Irish Academy,' vol. x. 1868, p.

123.
1 ' Massachusetts Medical Soc.' vol. ii. No. 3,

1868, p. 9.
87 'Archiv. fUr Path. Anat. und Phys.' 1871, p.

488.
48 The conclusions recently arrived at by Dr. J.

Stockton Hough, on the temperature of man, ar?

given in the
r
Pop. Science Review,' Jan. i, 1874,

p. 97.
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narily variable, and are usually confined to

the males ; and, as we shall presently

see, this fact is, to a certain extent, in-

telligible. Through the action of sexual

and natural selection male animals have

been rendered in very many instances

widely different from their females, but

independently of selection the two sexes,

from differing constitutionally, tend to

vary in a somewhat different manner.
The female has to expend much or-

ganic matter in the formation of her ova,

whereas the male expends much force in

fierce contests with his rivals, in wander-

ing about in search of the female, in ex-

erting his voice, pouring out odoriferous

secretions, etc. : and this expenditure is

generally concentrated within a short

period. The great vigor of the male

during the season of love seems often to

intensify his colors, independently of any
marked difference from the female.

In mankind, and even as low down in the

organic scale as in the Lepidoptera, the

temperature of the body is higher in the

male than in the female, accompanied in

the case of man by a slower pulse.
3* On

the whole the expenditure of matter and
force by the two sexes is probably nearly
equal, though effected in very different

ways, and at different rates.

401. From the causes just specified the

two sexes can hardly fail to differ some-
what in constitution, at least during the

breeding season ; and although they may
be subjected to exactly the same condi-

tions, they will tend to vary in a different

manner. If such variations are of no ser-

vice to either sex, they will not be accumu-
lated and increased by sexual or natural
selection. Nevertheless they may become
permanent if the exciting cause acts per-
manently ; and in accordance with a fre-

quent form of inheritance they may be
transmitted to that sex alone in which
they first appeared. In this case the two
sexes will come to present permanent, yet
unimportant, differences of character.
For instance, Mr. Allen shows that with a
large number of birds inhabiting the
northern and southern United States, the

specimens from the south are darker-

* Prof. Mantegazza is inclined to believe (' Let-
tera a Carlo Darwin,'

'
Archivio per 1'Anthropolo-

gia, 1871, p. 306) that the bright colors, common
in so many male animals, are due to the presenceand retention by them of the spermatic fluid but
this can hardly be the case

; for many male birds,
for instance young pheasants, become brightly col-
ored in the autumn of their first year.

' For mankind, see Dr. J. Stockton Houghwhose conclusions are given in the '

Pop. Science
Review, 1874, p. Q7 . See Girard's observations

i the Lepidoptera, as given in the '

Zoological
Record,' 1869, p. 347-

colored than those from the north
; and

this seems to be the direct result of the

difference in temperature, light, etc., be-

tween the two regions. Now, in some
few cases, the two sexes of the same spe-
cies appear to have been differently af-

fected : in the Agelceus 4>hceniceus the

males have had their colors greatly in-

tensified in the south
; whereas with 'Car-

dinalis virginianus it is the females
which have been thus affected ; with

Quiscalus major the females have been
rendered extremely variable in tint, while

the males remain nearly uniform. 31

402. A few exceptional cases occur in

various classes of animals, in which the

females instead of the males have acquired
well pronounced secondary sexual charac-

ters, such as brighter colors, greater size,

strength, or pugnacity. With birds there

has sometimes been a complete transposi-
tion of the ordinary characters proper to

each sex ; the females having become
the more eager in courtship, the males re-

maining comparatively passive, but ap-

parently selecting the more attractive fe-

males, as we may infer from the results.

Certain hen birds have thus been rendered
more highly colored or otherwise orna-

mented, as well as more powerful and pug-
nacious than the cocks

; these characters

being transmitted to the female offspring
alone.

403. It may be suggested that in some
cases a double process of selection has
been carried on ; that the males have se-

lected the more attractive females, and
the latter the more attractive males. This,

process, however, though it might lead to

the modification of both sexes, would noi

make the one sex different from the other,

unless indeed their tastes for the beauti-

ful differed
,
but this is a supposition too

improbable to be worth considering in the

case of any animal, excepting man.
There are, however, many animals in

which the sexes resemble each other, both

being furnished with the same ornaments,
which analogy would lead us to attribute

to the agency of sexual selection. In
such cases it may be suggested with more

plausibility, that there has been a double
or mutual process of sexual selection ;

the more vigorous and precocious females

selecting the more attractive and vigorous
males, the latter rejecting all except the
more attractive females. But from what
we know of the habits of animals, this view
is hardly probable, for the male is generally
eager to pair with any female. It is more

31 ' Mammals and Birds of E. Flordia,' pp. 234,
ago, 295.
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probable that the ornaments common to

both sexes were acquired by one sex, gen-
erally the male, and then transmitted to

the offspring of both sexes. If, indeed,

during a lengthened period the males of

any species were greatly to exceed the fe-

males" in number, and then during another

lengthened period, but under different

conditions, the reverse were to occur, a

double, but not simultaneous process of

sexual selection might easily be carried on,

by which the two sexes might be rendered

widely different.

404. We shall hereafter see that many
animals exist, of which neither sex is

brilliantly colored or provided with spe-
cial ornaments, and yet the members of

both sexes or of one alone have probably
acquired simple colors, such as white or

black, through sexual selection. The ab-
sence of bright tints or other ornaments

may be the result of variations of the

,ight kind never having occurred, or of

the animals themselves having preferred

plain black or white. Obscure tints have
often been developed through natural se-

lection for the sake of protection, and
the acquirements through sexual selection

of conspicuous colors, appears to have
been sometimes checked from the dan-

ger thus incurred. But in other cases
the males during long ages may have

struggled together for the possession of

the females, and yet no effect will have
been produced, unless a larger number of

offspring were left by the more success-

ful males to inherit their superiority, than

by the less successful : and this as pre-

viously shown, depends on many complex
contingencies.

405. Sexual selection acts in a less rig-
orous manner than natural selection.

The latter produces its effects by the life

or death at all ages of the more or less

successful individuals. Death, indeed,
not rarely ensues from the conflicts of

rival males. But generally the less suc-

cessful male merely fails to obtain a fe-

male, or obtains a retarded and less vig-
orous female later in the season, or, if

polygamous, obtains fewer females; so
that they leave fewer, less vigorous, or no

offspring. In regard to structures ac-

quired ihrough ordinary or natural selec-

tion, there is in most cases, as long as
the conditions of life remain the same a
limit to the amount of advantageous mod-
ification in relation to certain special pur-
poses ; but in regard to structures adapt-
ed to make one male victorious over an-
other, either in fighting or in charming
l he female, there is no definite limit to

the amount of advantageous modifica-
tion ; so that as long as the proper varia-
tions arise the work of sexual selection
will go on. This circumstance may partly
account for the frequent and extraordinary
amount of variability presented by secon-

dary sexual characters. Nevertheless,
natural selection will determine that such
characters shall not be acquired by the
victorious males, if they would be highly
injurious, either by expending too much
of their vital powers, or by exposing them
to any great danger. The development,
however, of certain structures of the

horns, for instance, in certain stags has
been carried to a wonderful extreme ; and
in some cases to an extreme which, as far

as the general conditions of life are con-

cerned, must be slightly injurious to the
male. From this fact we learn that the

advantages which favored males derive
from conquering other males in battle or

courtship, and thus leaving a numerous
progeny, are in the long run greater than
those derived from rather more perfect

adaptation to their conditions of life. We
shall further see that the power to charm
the female has sometimes been more im-

portant than the power to conquer other
males in battle.

LAWS OF INHERITANCE.

406. In order to understand how sex-

ual selection has acted on many animals
of many classes, and in the course of

ages has produced a conspicuous result,

it is necessary to bear in mind the laws of

inheritance, as far as they are known.
Two distinct elements are included under
the term " inheritance

"
the transmis-

sion, and the development of characters ;

but as these generally go together, the

distinction is often overlooked. We see

this distinction in those characters which
are transmitted through the early years
of life, but are developed only at matur-

ity or during old age. We see the same
distinction more clearly with secondary
sexual characters, for these are trans-

mitted through both sexes, though devel-

oped in one alone. That they are pres-
ent in both sexes, is manifest when two

species, having strongly-marked sexual

characters, are crossed, for each trans-

mits the characters proper to its own
male and female sex to the hybrid off-

spring of either sex. The same fact is

likewise manifest, when characters proper
to the male are occasionally developed in

the female when she grows old or be-

comes diseased, as, for instance, when
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the common hen assumes the flowing

tail-feathers, hackles, comb, spurs, voice,

and even pugnacity of the cock. Con-

versely, the same thing is evident, more

or less plainly, with castrated males.

Again, independently of old age or dis-

ease, characters are occasionally trans-

ferred from the male to the female, as

wnen, in certain breeds of the fowl, spurs

regularly appear in the young and healthy

females. But in truth they are simply

developed in the female, for in every
breed each detail in the structure of the

spur is transmitted through the female to

her male offspring. Many cases will

hereafter be given, where the female ex-

hibits, more or less perfectly, characters

proper to the male, in whom they must

have been first developed, and then trans-

ferred to the female. The converse case

of the first development of characters in

the female and of transference to the

male, is less frequent; it will therefore

be well to give one striking instance.

With bee? the pollen- collecting appara-
tus is used by the female alone for gath-

ering pollen for the larvae, yet in most of

the species it is partially developed in the

males to whom it is quite useless, and it

is perfectly developed in the males of

Bombus or the humble-bee. 82 As not a

single ether Hymenopterous insect, not

even the wasp which is closely allied to

the bee, is provided with a pollen-collect-

ing apparatus, we have no grounds for

supposing that male bees primordially
collected pollen as well as the females ;

although we have some reason to sus-

pect that male mammals primordially
suckled their young as well as the fe-

males. Lastly, in all cases of reversion,
characters are transmitted through two,
three, or many more generations, and are

then developed under certain unknown
favorable conditions. This important dis-

tinction between transmission and devel-

opment will be best kept in mind by the

aid of the hypothesis of pangenesis. Ac-

cording to this hypothesis, every unit or
cell of the body throws off gemmules or

undeveloped atoms, which are transmit-
ted to the offspring of both sexes, and are

multiplied by self-division. They may
remain undeveloped during the early
years of life or during successive genera-
tions; and their development into units
or cells, like those from which they were
derived, depends on their affinity for, and
union with other units or cells previously
developed in the due order of growth.

'* H. Mttller,
'

Anwendung der Darwin'schen
Lcbrc, etc., Verb. d. n. V. Jahrg. xxix. p. 43,

407. Inheritance at corresponding Pe-
riods of Life. This tendency is well es-

tablished. A new character, appearing
in a young animal, whether it lasts

througout life or is only transient, will,

in general, reappear in the offspring at

the same age and last for the same time.

If, on the other land, a new character ap-

pears at maturity, or even during old age,
it tends to reappear in the offspring at

the same advanced age. When devia-

tions from this rule occur, the transmitted

characters much oftener appear before,

than after the corresponding age. As I

have dwelt on this subject sufficiently in

another work,88 I will here merely give
two or three instances, for the sake of re-

calling the subject to the reader's mind.
In several breeds of the Fowl, the down-
covered chickens, the young birds in their

first true plumage, and the adults differ

greatly from one another, as well as from
their common parent-form, the Callus
bankiva ; and these characters are faith-

fully transmitted by each breed to their

offspring at the corresponding periods of

life. For instance, the chickens of span-

gled Hamburgs, while covered with

down, have a few dark spots on the head
and rump, but are not striped longitudi-

nally, as in many other breeds ; in their

first true plumage,
"
they are beautifully

penciled," that is, each feather is trans-

versely marked by numerous dark bars ;

but -in their second plumage the feathers

all become spangled or tipped with a dark
round spot.

84 Hence in this breed varia-

tions have occurred at, and been trans-

mitted to, three distinct periods of life.

The Pigeon offers a more remarkable

case, because the aboriginal parent spe-
cies does not undergo any change of plu

mage with advancing age, excepting that

at maturity the breast becomes more iri-

descent ; yet there are breeds which do
not acquire their characteristic colors un-
til they have moulted two, three, or four
times , and these modifications of plu-

mage are regularly transmitted.

408. Inheritance at corresponding Sea-
sons of the Year. With animals in a
state of nature, innumerable instances
occur of characters appearing period

-

33 ' The Variation of Animals and Plants under
Domestication,' vol. ii. 1868, p. 75. In the last

chapter but one, the provisional hypothesis of pan-
genesis, above alluded to, is fully explained.34 These facts are given on the high authority of
a great breeder, Mr. Teebay ; see Tegetmeier's
1

Poultry Book,' 1868, p. 158. On the characters of
chickens of different breeds, and on the breeds of
the i

see _

349; vol. ii. n. 77.

:Kens 01 ainerent oreeas, ana on tne breeds ot

pigeon, alluded to in the following paragraph.
Variation of Animals,' etc., vol. i. pp. 160.
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ically at different seasons. We see this

in the horns of the stag, and in the fur

of arctic animals which becomes thick and
white during the winter. Many birds ac-

quire bright colors and other decorations

during the breeding-season alone. Pal-

las states,85 that in Siberia domestic cat-

tle and horses become lighter-colored

during the winter ; and I have myself
observed, and heard of similar strongly
marked changes of color, that is, from
brownish cream-color or reddish-brown to

a perfect white, in several ponies in Eng-
land. Although I do not know that this

tendency to change the color of the coat

during different seasons is transmitted,

yet it probably is so, as all shades of

color are strongly inherited by the horse.

Nor is this form of inheritance, as limited

by the seasons, more remarkable than its

limitation by age or sex.

409. Inheritance as Limited by Sex.

The equal transmission of characters

to both sexes is the commonest form of

inheritance, at least with those animals
which do not present strongly-marked
sexual differences, and indeed with many
of these. But characters are somewhat

commonly transferred exclusively to that

sex, in which they first appear. Ample
evidence on this head has been advanced
in my work on ' Variation under Domes-
tication,' but a few instances may here be

given. There are breeds of the sheep
and goat, in which the horns of the male
differ greatly in shape from those of the

female ; and these differences, acquired
under domestication, are regularly trans-

mitted to the same sex. As a rule, it is

the females alone in cats which are tor-

toise-shell, the corresponding color in the

males being rusty-red. With most
breeds of the fowl, the characters proper
to each sex are transmitted to the same
sex alone. So general is this form of

transmission that it is an anomaly when
variations in certain breeds are trans-

mitted equally to both sexes. There are

also certain sub-breeds of the fowl in

which the males can hardly be distin-

guished from one another, while the fe-

males differ considerably in color. The
sexes of the pigeon in the parent-species
do not differ in any external character ;

nevertheless, in certain domesticated
breeds the male is colored differently from

the female.88 The wattle in the English
Carrier pigeon, and the crop in the Pouter,
are more highly developed in the male
than in the female ; and although these
characters have been gained through
long-continued selection by man, the

slight differences between the sexes are

wholly due to the form of inheritance
which has prevailed ; for they have arisen,
not from, but rather in opposition to, the
wish of the breeder.

410. Most of our domestic races have
been formed by the accumulation of many
slight variations ; and as some of the

successive steps have been transmitted to

one sex alone, and some to both sexes,
we find in the different breeds of the same

species all gradations between great sex-

ual dissimilarity and complete similarity.
Instances have already been given with
the breeds of the fowl and pigeon, and
under nature analogous cases are com-
mon. With animals under domestica-

tion, but whether in nature I will not
venture to say, one sex may lose charac-
ters proper to it, and may thus come
somewhat to resemble the opposite sex ;

for instance, the males of some breeds of

the fowl have lost their masculine tail-

plumes and hackles. On the other hand,
the differences between the sexes may be
increased under domestication, as with

merino sheep, in which the ewes have
lost their horns. Again, characters

proper to one sex may suddenly appear in

the other sex ; as in those sub-breeds of

the fowl in which the hens acquire spurs
while young ; or, as in certain Polish sub-

breeds, in which the females, as there is

reason to believe, originally acquired a

crest, and subsequently transferred it to

the males. All these cases are intelligi-

ble on the hypothesis of pangenesis ; for

they depend on the gemmules of certain

parts, although present in both sexes, be-

coming, through the influence of domes-
tication, either dormant or developed in

either sex.

411. There is one difficult question which
it will be convenient to defer to a future

chapter ; namely, whether a character at.

first developed in both sexes, could

through selection be limited in its devel-

opment to one sex alone. If, for instance,

a breeder observed that some of his pig-
eons (of which the characters are usually
transferred in an equal degree to both

35 ' Xovse species Quadrupedum e Glirium or-

dine,' 1778, p. 7. On the transmission of color by
the horse, see ' Variation of Animals, etc., under
Domestication,' vol. i. p. 51. Also vol. ii. p. 71, for
a general discussion on ' Inheritance as Limited
by Sex.'

18 Dr. Chapuis,
' Le Pigeon Voyageur Beige,'

1865, p. 87. Boitard et Corbe",
' Les Pigeons de

Voliere,' etc., 1824, p. 173, See also, on similar dif-

ferences in certain breeds at Modena,
' Le varia-

zioni dei Colombi domestici,' del Paolo Bonizzi,

1873.
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sexes) varied into pale blue, could he by

long-continued selection make a breed,

in which the males alone should be of

this tint, while the females remained un-

changed ? 1 will here only say, that this,

though perhaps not impossible, would be

extremely difficult ; for the natural result

of breeding from the pale-blue males

would be to change the whole stock of

both sexes to this tint. If, however, vari-

ations of the desired tint appeared, which

were from the first limited in their devel-

opment to the male sex, there would not

be the least difficulty in making a breed

with the two sexes of a different color,

as indeed has been effected with a Bel-

gian breed, in which the males alone are

streaked with black. In a similar man-
ner, if any variation appeared in a female

pigeon, which was from the first sexually
limited in its development to the females,
it would be easy to make a breed with
the females alone thus characterized ; but
if the variation was not thus originally lim-

ited, the process would be extremely diffi-

cult, perhaps impossible.
37

412. On the Relation between the Peri-
frt of Development of a Character and
its Transmission to one Sex or to both
Sexes. Why certain characters should
be inherited by both sexes, and other
characters by one sex alone, namely by
that sex in which the character first ap-
peared, is in most cases quite unknown.
We cannot even conjecture why with cer-
tain sub-breeds of the pigeon, black stria?,

though transmitted through the female,
should be developed in the male alone,
while every other character is equally
transferred to both sexes. Why, again,
with cats, the tortoise-shell color should
with rare exceptions, be developed in the
female alone. The very same character,
such as deficient or supernumerary digits,
color-blindness, etc., may with mankind
be inherited by the males alone of one
family, and in another family by the fe-
males alone, though in both cases trans-
mitted through the opposite as well as

"Since the publication ot the first edition of this
work, it has been highly satisfactory to me to find
the following remarks (the

'

Field,' Sept.. 1872) fromso experienced a breeder as Mr. Tegetmeier. After
describing some curious cases in pigeons, of the
transmission of color by one sex alone, and the for-
mation of a sub-breed with this character, he says

is a singular circumstance that Mr. Darwin
should have suggested the possibility of modifying

sexual colors of birds DV a course of artificial
selection. When he did so, he was in ignorance of
these facts that I have related : but it is remarkable

suseested the right method of

through the same sex.38
Although we are

thus ignorant, the two following ruies

seem often to hold good that variations

which first appear in either sex at a late

period of life, tend to be developed in the

same sex alone ; while variations which
first appear early in life in either sex tend
to be developed in both sexes. I am,
however, far from supposing that this is

the sole determining cause. As I have
not elsewhere discussed this subject, and
as it has an important bearing on sexual

selection, I must here enter into lengthy
and somewhat intricate details.

413. It is in itself probable that any
character appearing at an early age would
tend to be inherited equally by both sexes,
for the sexes do not differ much in con-
stitution before the power of reproduction
is gained. On the other hand, after this

power has been gained and the sexes have
come to differ in constitution, the gem-
mules (if I may again use the language of

pangenesis) which are cast off from each

varying part in the one sex would be
much more likely to possess the proper
affinities for uniting with the tissues of the

same sex, and thus becoming developed,
than with those of the opposite sex.

414. I was first led to infer that a rela-

tion of this kind exists, from the fact that
whenever and in whatever manner the
adult male differs from the adult female,
he differs in the same manner from the

young of both sexes. The generality of
this fact is quite remarkable : it holds

good with almost all mammals, birds,

amphibians, and fishes ; also with many
crustaceans, spiders, and some few in-

sects, such as certain orthoptera and lib-

ellulas. In all these ca-ses the variations,

through the accumulation of which the
male acquired his proper masculine char-

acters, must have occurred at a some-
what late period of life; otherwise the

young males would have been similarly
characterized ; and conformably with our
rule, the variations are transmitted to and

developed in the adult males alone.

When, on the other hand, the adult male

closely resembles the young of both sexes

(these, with rare exceptions, being alike),
he generally resembles the adult female ;

and in most of these cases the variations

through which the young and old acquired
their present characters, probably oc-

curred, according to our rule, during
youth. But there is here room for doubt.,
for characters are sometimes transferred
to the offspring at an earlier age than that

88 References are given in my '

Variation of Ani-
mals under Domestication,' vol. ii. p. 72.
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at which they first appeared in the pa-
rents, so that the parents may have varied

when adult, and have transferred their

characters to their offspring while young.
There are, moreover, many animals, in

which the two sexes closely resemble each

other, and yet both differ from their

young ; and here the characters of the

adults must have been acquired late in life ;

nevertheless, these characters, in appar-
ent contradiction to our rule, are trans-

ferred to both sexes. We must not how-
ever, overlook the possibility or even prob-
ability of successive variations of the same
nature occurring, under exposure to simi-

lar conditions, simultaneously in both sexes

at a rather late period of life ; and in this

case the variations would be transferred to

the offspring of both sexes at a correspond-
ing late age ; and there would then be no
real contradiction to the rule that varia-

tions occurring late in life are transferred

exclusively to the sex in which they first ap-

peared. This latter rule seems to hold true

more generally than the second one, name-

ly, that variations which occur in either sex

early in life tend to be transferred to both
sexes. As it was obviously impossible
even to estimate in how large a number
of cases throughout the animal kingdom
these two propositions held good, it oc-
curred to me to investigate some striking
instances, and to rely on the result.

415. An excellent case for investiga-
tian is afforded by the Deer family. In
all the species, but one, the horns are de-

veloped only in the males, though certain-

ly transmitted through the females, and

capable of abnormal development in

them. In the reindeer, on the other hand,
the female is provided with horns ; so
that in this species, the horns ought, ac-

cording to our rule, to appear early in life,

long before the two sexes are mature and
have come to differ much in constitution.

In all the other species the horns ought
to appear later in life, which would lead
to their development in that sex alone, in

which they first appeared in the progeni-
tor of the whole Family. Now in seven

species, belonging to distinct sections of

the family and inhabiting different re-

gions, in which the stags alone bear horns,
1 find that the horns first appear at peri-
ods, varying from nine months after birth

in the roebuck, to ten, twelve or even
more months in the stags of the six other
and larger species.

89 But with the rein-

deer the case is widely different , for, as
I hear from Prof. Nilsson, who kindly

I am much obliged to Mr. Cupples for having
made inquiries forme in regard to the Roebuck and

made special inquiries for me in Lapland,
the horns appear in the young animals
within four or five weeks after birth, and
at the same time in both sexes. So tha*
here we have a structure, developed at a
most unusually early age in one species
of the family, and likewise common to
both sexes in this one species alone.

416. In several kinds of antelopes, only
the males are provided with horns, while
in the greater number both sexes bear
horns. With respect to the period of de-

velopment, Mr. Blyth informs me that

there was at one time in the Zoological
Gardens a young koodoo (Ant. strepsi-

ceros), of which the males alone are horn-

ed, and also the young of a closely-allied

species, the eland (Ant. areas), in which
both sexes are horned. Now it is in

strict conformity with our rule, that in the

young male koodoo, although ten months
old, the horns were remarkably small,

considering the size ultimately attained by
them ; while in the young male eland, al-

though only three months old, the horns
were already very much larger than in the

koodoo. It is also a noticeable fact that

in the prong-horned antelope,
40

only a few
of the females, about one in five, have

horns, and these are in a rudimentary
state, though sometimes above four inches

long ; so that as far as concerns the pos-
session of horns by the males alone, this

species is in an intermediate condition,
and the horns do not appear until about
five or six months after birth. Therefore
in comparison with what little we know
of the development of the horns in other

antelopes, and from what we do know
with respect to the horns of deer, cattle,

etc., those of the prong-horned antelope

appear at an intermediate period of life,

that is, not very early, as in cattle and

sheep, nor very late, as in the larger deer
and antelopes. The horns of sheep, goats,
and cattle, which are well developed in

both sexes, though not quite equal in size,

can be felt, or even seen, at birth or soon
afterward.41 Our rule, however, seems

Red Deer of Scotland from Mr. Robertson, the ex-

perienced head-forester to the Marquis of Breadal-
bane. In regard to Fallow-deer, I have to thank
Mr. Eyton and others for information. For the
Cervus alces of N. America, see

' Land and Water,'
1868, pp. 221 and 254 ;

for the C. Virginianus and
strongyloceros of the same continent, see J. D. Ca-
ton, in

' Ottawa Acad. of Nat. Sc.' 1868, p. 13. For
Cervus Eldi of Pegu, see Lieut. Beavan,

' Proc.

Zoolog. Soc.' 1867, p. 762.
40 A ntilocafra A ntericana. I have to thank Dr.

Canfield for information with respect to the horn*
of,the female : see also his paper tn

' Proc. Zoolosr.
Soc.' 1866, p. 109. Also Owen,

'

Anatomy of Verte-
brates.' vol. iii. p. 627.

I have been assured that the horns of the

sheep in North Wales can always be felt, and are



128 BEACON LIGHTS OF SCIENCE.

to fail in some breeds of sheep, for in-

stance merinos, in which the rams alone

ire horned ; for I cannot find on in- 1

quiry,
42 that the horns are developed later

,

in life in this breed than in ordinary sheep ,

in which both sexes are horned. But
;

with domesticated sheep the presence or

absence of horns is not a firmly fixed

character ; for a certain proportion of the

merino ewes bear small horns, and some

of the rams are hornless; and in most

breeds hornless ewes are occasionally pro-

duced.

417. Dr. W. Marshall has lately made
a special study of the protuberances so

common on the heads of birds,
48 and he

comes to the following conclusion ; that

with those species in which they are con-

fined to the males, they are developed
late in life; whereas with those species
in which they are common to the two

sexes, they are developed at a very early

period. This is certainly a striking con-

firmation of my two laws of inheritance.

418. In most of the species of the

splendid family of the Pheasants, the

males differ conspicuously from the fe-

males, and they acquire their ornaments
at a rather late period of life. The eared

pheasant {Crossoptilon auritum), how-
ever, offers a remarkable exception, for

both sexes possess the fine caudal plumes,
the large ear-tufts and the crimson velvet

about the head ; I find that all these

characters appear very early in life in

accordance with rule. The adult male

can, however, be distinguished from the

adult female by the presence of spurs ;

and conformably with our rule, these do
not begin to be developed before the age
of six months, as I am assured by Mr.
Bartlett, and even at this age, the two
sexes can hardly be distinguished.

44 The
male and female Peacock differ conspicu-
ously from each other in almost every

sometimes even an inch in length, at birth. Youatt
says (' Cattle," 1834, p. 277), that the prominence of
the frontal bone in cattle penetrates the cutis at birth
and that the horny matter is soon formed over it.

48 I am greatly indebted to Prof. Victor Cams
for haying made inquiries for me, from the highest
authorities, with respect to the merino sheep of Sax-
ony. On the Guinea coast of Africa there is, how-
ever, a breed of sheep in which, as with merinos,
the rams alone bear horns ; and Mr. Winwood
Reade informs me that in one case observed by him,
a young ram, born on Feb. ioth, first showed horns
on March.6th, so that in this instance, in conformi-
ty with rule, the development of the horns occurred
at a later period of life than in Welsh shep, in
which both sexes are horned.

1 ' Ueber die knochernen SchSdelhocker der
vogel m the '

Niederlandischen Archiv fUr Zool-
ogie. Band I. Heft 2, 1872.** In the common peacock (Pavo cristatus) the
male alone possesses spurs, while both sexes of
the Java Peacock (P. muttcus) offer the unusual

part of their plumage, except in the

elegant head-crest, which is common to

both sexes ; and this is developed very

early in life, long before the other orna-

ments, which are confined to the male.

The wild-duck offers an analogous case,

for the beautiful green speculum on the

wings is common to both sexes, though
duller and somewhat smaller in the fe-

male, and it is developed early in life,

while the curled tail-feathers and other

ornaments of the male are developed
later.46 Between such extreme cases of

close sexual resemblance and wide dis-

similarity, as those of the Crossoptilon
and peacock, many intermediate ones
could be given, in which the characters

follow our two rules in their order of

development.
419. As most insects emerge from the

pupal state in a mature condition, it is

doubtful whether the period of develop-
ment can determine the transference of

their characters to one or to both sexes.

But we do not know that the colored

scales, for instance, in two species of

butterflies, in one of which the sexes

differ in color, while in the other they
are alike, are developed at the same
relative age in the cocoon. Nor do we
know whether all the scales are simulta-

neously developed on the wings of the

same species of butterfly, in which cer-

tain colored marks are confined to one
sex, while others are common to both
sexes. A difference of this kind in the

period of development is not so improb-
able as it may at first appear ; for with
the Orthoptera, which assume their adult

state, not by a single metamorphosis, but

case of being furnished with spurs. Hence I fully
expected that in the latter species they would have
been developed earlier in life than in the common
peacock; but M. Hegt of Amsterdam informs me,
that with young birds of the previous year, of both
species, compared on April 23, i86g, there was
no difference in the development of the spurs.
The spurs, however, were as vet represented
merely by slight knobs or elevations. I presume

j

that I should nave been informed ir any difference
in the rate of development had been observed sub-

sequently.
*6 In some other species of the Dv ck family the

speculum differs in a greater degree in the two
sexes

; but I have not been able to discover
whether its full development occurs later in life in
the males of such species, than in the male of the
common duck, as ought to be the case according to
our rule. With the allied Mergns cucnllatus we
have, however, a case of this kind : the two sexes
differ conspicuously in general plumage, and to a
considerable degree in the speculum, which is pure
white in the male and grayish-white in the female.
Now the young males at first entirely resemble the

females, and have a grayish-white speculum, which
becomes pure white at an earlier age than that at
which the adult male acquires his other and more
strongly-marked sexual differences : see Audubon,
'

Ornithological Biography,' vol. iii. 1835, pp. 249-
250.
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by a succession of moults, the young
males of some species at first resemble

the females, and acquire their distinctive

masculine characters only at a later

moult- Strictly analogous cases occur at

the successive moults of certain male
crustaceans.

420. We have as yet considered the

transference of characters, relatively to

their period of development, only in

species in a natural state ; we will now
turn to domesticated animals, and first

touch on monstrosities and diseases.

The presence of supernumerary digits, and
the absence of certain phalanges, must
be determined at an early embryonic
period the tendency to profuse bleeding
is at least congenital, as is probably
color-blindness yet these peculiarities,
and other similar ones, are often limited

in their transmission to one sex ; so that

the rule that characters, developed at an

early period, tend to be transmitted to

both sexes, here wholly fails. But this

rule as before remarked, does not appear
to be nearly so general as the converse

one, namely, that characters which ap-

pear late in life in one sex are transmitted

exclusively to the same sex. From the

fact of the above abnormal peculiarities

becoming attached to one sex, long be-

fore the sexual functions are active, we
may infer that there must be some differ-

ence between the sexes at an extremely
early age. With respect to sexually-lim-
ited diseases, we know too little of the

period at which they originate, to draw

any safe conclusion. Gout, however,
seems to fall under our rule, for it is

generally caused by intemperance during
manhood, and is transmitted from the

father to his sons in a much more marked
manner than to his daughters.

421. In the various domestic breeds of

sheep, goats, and cattle, the males differ

from their respective females in the shape
or development of their horns, forehead,

mane, dewlap, tail, and hump on the
shoulders ; and these peculiarities, in ac-

cordance with our rule, are not fully de-

veloped until a rather late period of life.

The sexes of dogs do not differ, except
that in certain breeds, especially in the

Scotch deer-hound, the male is much
larger and heavier than the female ; and,
as we shall see in a future chapter, the
male goes on increasing in size to an un-

usually late period of life, which, accord-

ing to rule, will account for his increased
size being transmitted to his male off-

spring alone. On the other hand, the

tortoise-shell color, which is confined to

female cats, is quite distinct at birth, and
this case violates the rule. There is a
breed of pigeons in which the males alone
are streaked with black, and the streaks
can be detected even in the nestlings ;

but they become more conspicuous at
each successive moult, so that this case

partly opposes and partly supports the
rule. With the English Carrier and
Pouter pigeons, the full development of

the wattle and the crop occurs rather late

in life, and conformably with the rule,

these characters are transmitted in full

perfection to the males alone. The fol-

lowing cases perhaps come within the
class previously alluded to, in which both
sexes have varied in the same manner at

a rather late period of life, and have con-

sequently transferred their new charac-
ters to both sexes at a corresponding late

period ; and if so, these cases are not

opposed to our rule : there exist sub-

breeds of the pigeon, described by Neu-
meister,46 in which both sexes change
their color during two or three moults (as
is likewise the case with the Almond
Tumbler), nevertheless, these changes,
though occurring rather late in life, are

common to both sexes. One variety of

the Canary-bird, namely the London
Prize, offers a nearly analogous case.

422. With the breeds of the Fowl the

inheritance of various characters by one
or both sexes, seems generally determined

by the period at which such characters

are developed. Thus in all the many
breeds in which the adult male differs

greatly in color from the female, as

well as from the wild parent-species,
he differs also from the young male, so
that the newly-acquired characters must
have appeared at a rather late period of

life. On the other hand, in most of the

breeds in which the two sexes resemble
each other, the young are colored in

nearly the same manner as their parents,
and this renders it probable that their

colors first appeared early in life. We
have instances of this fact in all black

and white breeds, in which the young
and old of both sexes are alike ; nor can
it be maintained that there is something
peculiar in a black or white plumage,
which leads to its transference to both
sexes ; for the males alone

.
of many

natural species are either black or white,

the females being differently colored.

With the so-called Cuckoo sub-breeds of

the fowl, in which the feathers are trans-<

48 ' Das Ganze der Taubenzucht," 1837, s. 21, 24.
For the case of the streaked pigeons, see Dr. Cha-
puis,

' Le pigeon voyageur Beige,' i86j, p. 87.



BEACON LIGHTS OF SCIENCE.
130

versely penciled with dark stripes, both

sexes and the chickens are colored in

nearly the same manner. The laced

plumage of the Sebright bantam is the

same in both sexes, and in the young
chickens the wing-feathers are distinctly,

though imperfectly laced. Spangled

Hamburgs, however, offer a partial ex-

ception, for the two sexes, though not

quite alike, resemble each other more

closely than do the sexes of the aborigi-

nal parent-species ; yet they acquire their

characteristic plumage late in life, for

the chickens are distinctly penciled.
With respect to other characters besides

color, in the wild-parent species and in

most of the domestic breeds, the males

alone possess a well-developed comb;
but in the young of the Spanish fowl it is

largely developed at a very early age, and,

in accordance with this early development
in the male, it is of unusual size in the

adult female. In the Game breeds pug-

nacity is developed at a wonderfully early

age, of which curious proofs could be

given ; and this character is transmitted

to both sexes, so that the hens, from their

extreme pugnacity, are now generally ex-

hibited in separate pens. With the Po-

lish breeds the bony protuberance of the

skull which supports the crest is partially

developed even before the chickens are

hatched, and the crest itself soon begins
to grow, though at first feebly ;

*7 and in

this breed the adults of both sexes are

characterized by a great bony protuber-
ance and an immense crest.

423. Finally, from what we have now
seen of the relation which exists in many
natural species and domesticated races,
between the period of the development of

their characters and the manner of their

transmission for example, the striking
fact of the early growth of the horns in

the reindeer, in which both sexes bear
horns, in comparison with their much
later growth in the other species in which
the male alone bears horns we may
conclude that one, though not the sole
cause of characters being exclusively in-

herited by one sex, is their development
at a late age. And secondly, that one,

though apparently a less efficient cause ol

characters being inherited by both sexes,
is their development at an early age,

47 For full particulars and references on all these
points respecting the several breeds of th Fowl
see '

Variation of Animals and Plants under Do-
mestication,' vol. i. pp. 250, as6. In regard to the
higher animals, the sexual differences which have
arisen under domestication are described in th
same work under the head of each species.

while the sexes differ but little in consti-

tution. It appears, however, that some
difference must exist between the sexes,

even during a very early embryonic period,
for characters developed at this age not

rarely become attached to one sex.

424. Summary and concluding re-

marks. From the foregoing discussion

on the various laws of inheritance, we
learn that the characters of the parents
often, or even generally, tend to become

developed in the offspring of the same
sex, at the same age, and periodically at

the same season of the year, in which

:hey first appeared in the parents. But
these rules, owing to unknown causes,
are far from being fixed. Hence during
the modification of a species, the succes-

sive changes may readily be transmitted

n different ways ; some to one sex, and
some to both ; some to the offspring at

one age, and some to the offspring at all

ages. Not only are the laws of inherit-

ance extremely complex, but so are the

causes which induce and govern varia-

bility. The variations thus induced are

preserved and accumulated by sexual se-

lection, which is in itself an extremely
;omplex affair, depending, as it does, on
the ardor in love, the courage, and the

rivalry of the males, as well as on the

powers of perception, the taste, and will

of the female. Sexual selection will also

be largely dominated by natural selection

tending toward the general welfare of

the species. Hence the manner in which
the individuals of either or both sexes

have been affected through sexual selec-

tion cannot fail to be complex in the

highest degree.
425. When variations occur late in life

in one sex, and are transmitted to the

same sex at the same age, the other sex
and the young are left unmodified. When
they occur late in life, but are transmitted
to both sexes at the same age, the young
alone are left unmodified. Variations,

however, may occur at any period of life

in one sex or in both, and be transmitted
to both sexes at all ages, and then all the

individuals of the species are similarly
modified. In the following chapters it

will be seen that all these cases frequently
occur in nature.

426. Sexual selection can never act on

any animal before the age for reproduc-
tion arrives. From the great eagerness
of the male it has generally acted on this

sex and not on the females. The males
have thus become provided with weapons
for fighting with their rivals, with organs
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for discovering and securely holding the

female, and for exciting or charming her.

When the sexes differ in these respects, it

is also, as we have seen, an extremely

general law that the adult male differs

more or less from the young male ; and
we may conclude from this fact that the

successive variations, by which the adult

male became modified, did not generally
occur much before the age for reproduc-
tion. Whenever some or many of the

variations occurred early in life the young
males would partake more or less of the

characters of the adult males ; and differ-

ences of this kind between the old and

young males may be observed in many
species of animals.

427. It is probable that young male
animals have often tended to vary in a
manner which would not only have been
of no use to them at an early age, but

would have been actually injurious as

by acquiring bright colors, which would
render them conspicuous to their enemies,
or by acquiring structures, such as great
horns, which would expend much vital

force in their development. Variations

of this kind occurring in the young males
would almost certainly be eliminated

through natural selection. With the adult

and experienced males, on the other hand,
the advantages derived from the acquisi-
tion of such characters, would more than

counterbalance some exposure to danger,
and some loss of vital force.

428. As variations which give to the

male a better chance of conquering other

males, or of finding, securing, or charm-

ing the opposite sex, would, if they hap-
pened to arise in the female, be of no ser-

vice to her, they would not be preserved
in her through sexual selection. We
have also good evidence with domesti-
cated animals, that variations of all kinds

are, if not carefully selected, soon lost

through intercrossing and accidental

deaths. Consequently in a state of na-

ture, if variations of the above kind

chanced to arise in the female line, and to

be transmitted exclusively in this line,

they would be extremely liable to be lost.

If, however, the females varied and trans-

mitted their newly acquired characters

to their offspring of both sexes, the char-

acters which were advantageous to the

males would be preserved by them

through sexual selection, and the two
sexes would in consequence be modified
in the same manner, although such char-
acters were of no use to the females ; but
I shall hereafter have to recur to these
more intricate contingencies. Lastly, the

females may acquire, and apparently have
often acquired by transference, characters
from the male sex.

429. As variations occurring late in life,

and transmitted to one sex alone, have
incessantly been taken advantage of and
accumulated through sexual selection in

relation to the reproduction of the species ;

therefore it appears, at first sight, an un-
accountable fact that similar variations
have not frequently been accumulated
through natural selection, in relation to
the ordinary habits of life. If this had
occurred, the two sexes would often have
been differently modified, for the sake,
for instance, of capturing prey or of es-

caping from danger. Differences of this

kind between the two sexes do occasion-

ally occur, especially in the lower classes.

But this implies that the two sexes follow
different habits in their struggles for ex-

istence, which is a rare circumstance with
the higher animals. The case, however,
is widely different with the reproductive
functions, in which respect the sexes nec-

essarily differ. For variations in struct-

ure which are related to these functions,
have often proved of value to one sex,

and from having arisen at a late period
of life, have been transmitted to one sex
alone ; and such variations, thus preserved
and transmitted, have given rise to sec-

ondary sexual characters.

430. In the following chapters, I shall

treat of the secondary sexual characters
in animals of all classes, and shall endeav-
or in each case to apply the principles

explained in the present chapter. The
lowest classes will detain us for a very
short time, but the higher animals, espe-
cially birds, must be treated at consider-
able length. It should be borne in mind
that for reasons already assigned, I intend
to give only a few illustrative instances of

the innumerable structures by the aid of

which the male finds the female, or, when
found, holds her. On the other hand, all

structures and instincts by the aid of

which the male conquers other males,
and by which he allures or excites the fe-

male, will be fully discussed, as these are
in many ways the most interesting.

Supplement on the proportional numbers

of the two sexes in animals belonging
to various classes.

431. As no one, as far as I can dis-

cover, has paid attention to the relative

numbers of the two sexes throughout the

animal kingdom, I will here give such
materials as I have been able to collect,
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although thev are extremely imperfect.

They consist in only a few instances of

actual enumeration, and the numbers are

not very large. As the proportions are

known with certainty only in mankind, I

will first give them as a standard of com-

parison.

432. Man. In England during ten

years (from 1857 to 1866) the average
number of children born alive yearly was

707,120, in the proportion of 104.5 males

to loo females. But in 1857 the male

births throughout England were as 105-2,

and in 1865 as 104-0 to 100. Looking to

separate districts, in Buckinghamshire
(where about 5000 children are annually

born) the mean proportion of male to

female births, during the whole period of

the above ten years, was as 102-8 to 100;
while in N. Wales (where the average
annual births are 12,873) ft was as mSn
as 106-2 to 100. Taking a still smaller

district, viz., Rutlandshire (where the

annual births average only 739) in

1864 the male births were as 114-6, and
in 1862 as only 97-0 to 100; but even in

this small district the average of the 7385
births during the whole ten years, was as

104-5 to 100; that is in the same ratio as

throughout England.
48 The proportions

are sometimes slightly disturbed by un-
known causes ; thus Prof. Faye states
"
that in some districts of Norway there

has been during a decennial period a

steady deficiency of boys, while in others
the opposite condition has existed.'' In
France during forty-four years the male to

the female births have been as 106-2 to

100; but during this period it has occur-
red five times in one department, and six

times in another, that the female births

have exceeded the males. In Russia the

average proportion is as high as 108-9,
and in Philadelphia in the United States
as 1 10-5 to ioo. The average for Eu-
rope, deduced by Bickes from about sev-

enty million births, is 106 males to 100
females. On the other hand, with white
children born at the Cape of Good Hope,
the proportion of males is so low as to
fluctuate during successive years between

1 '

Twenty-ninth Annual Report of the Regis-
trar-General for 1866.' In this report (p. xii.) a
special decennial table is given.

' For Norway and Russia, see abstract of Prof
Faye's researches, in

'
British and Foreign Medico-

Chirurg. Review,' April, 1867, pp. 343, 34S . For
Prance, the '

Annuaire pour 1'An 1867.' p. 213 For
Philadelphia, Dr. Stockton-Hough,

'
Social Science

Assoc. 1874. For the Cape of Good Hope, Quete-
let as quoted bv Dr. H. H. Zouteveen, in the Dutch
Translation of this work (vol. i. p. 417), where
much information is given on the proportion of the

90 and 97 males for every 100 females.

It is a singular fact that with Jews the

aroportion of male births is decidedly

arger than with Christians ; thus in Prus-

sia the proportion is as 113, in Breslau as

114, and in Livonia as 120 to 100; the

hristian births in these countries being
the same as usual, for instance, in Livonia

as 104 to loo.61

433. Prof. Faye remarks that " a still

greater preponderance of males would
met with, if death struck both sexes

in equal proportion in the womb and

during birth. But the fact is, that for

every 100 still-born females, we have in

several countries from 134-6 to 144-9
still-born males. During the first four

or five years of life, also, more male chil-

dren die than females ; for example, in

England, during the first year, 126 boys
die for every 100 girls a proportion
which in France is still more unfavor-

able." 61 Dr. Stockton-Hough accounts
for these facts in part by the more fre-

quent defective development of males
than of females. We have before seen
that the male sex is more variable in

structure than the female
; and variations

in important organs would generally be

injurious. But the size of the body, and

especially of the head, being greater in

male than female infants is another
cause ; for the males are thus more lia-

ble to be injured during parturition.

Consequently the still-born males are

more numerous ; and, as a highly compe-
tent judge, Dr. Crichton Browne,52 be-

lieves, male infants often suffer in health

for some years after birth. Owing to

this excess in the death-rate of male
children, both at birth and for some time

subsequently, and owing to the exposure
of grown men to various dangers, and to

their tendency to emigrate, the females
in all old-settled countries, where statis-

60 In regard to the Jews, see M. Thury,
' La Loi

de Production des Sexes,' 1863, p. 25.
61 '

British and Foreign Medico-Chirurg. Re-
view,' April, 1867, p. 343. Dr. Stark also remarks
(' Tenth Annual Report of Births, Deaths, etc., in

Scotland,' 1867, p. xxviii.) that "These examples
may suffice to show that, at almost every stage of

life, the males in Scotland have a greater liability
to death and a higher death-rate than the females.
The fact, however, of this peculiarity being most
strongly developed at that infantile period of life

when the dress, food, and general treatment of
both sexes are alike, seems to prove that the higher
male death rate is an impressed, natural, and con-
stitutional peculiarity due to sex alone."

53 '
\Vest Riding Lunatic Asylum Reports,' vol.

i, 1871, p.
8. Sir

j. Simpson has proved that the
head of the male infant exceeds that of the female
by 3-8ths of an inch in circumference, and by i-8th
in transverse diameter. Quetelet has shown that
woman is born smaller than man ; see Dr. Duncan,
'

Fecundity. Fertility, Sterility,' 1871, p. 382.
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deal records have been kept,
53 are found

to preponderate considerably over the

males.

434. It seems at first sight a mysteri-
ous fact that in different nations, under
different conditions and climates, in Na-

ples, Prussia, Westphalia, Holland,
France, England and the United States,

the excess of male over female births is

less when they are illegitimate than when
legitimate.

51 This has been explained by
different writers in many different ways,
as from the mothers being generally

young, from the large proportion of first

pregnancies, etc. But we have seen that

male infants, from the large size of their

heads, suffer more than female infants

during parturition ; and as the mothers
of illegitimate children must be more lia-

ble than other women to undergo bad
labors, from various causes, such as at-

tempts at concealment by tight lacing,
hard work, distress of mind, etc., their

male infants would proportionably suffer.

And this probably is the most efficient of

all the causes of the proportion of males
to females born alive being less among
illegitimate children than among the

legitimate. With most animals the

greater size of the adult male than of the

female, is due to the stronger males hav-

ing conquered the weaker in their strug-

gles for the possession of the females, and
no doubt it is owing to this fact that the

two sexes of at least some animals differ

in size at birth. Thus we have the curi-

ous fact that we may attribute the more

frequent deaths of male than female in-

fants, especially among the illegitimate,
at least in part to sexual selection.

435. It has often been supposed that

the relative age of the two parents deter-

mines the sex of the offspring ; and Prof.

Leuckart K has advanced what he consid-

ers sufficient evidence, with respect to

man and certain domesticated animals,
that this is one important though not the

sole factor in the result. So again the

period of impregnation relatively to the

state of the female has been thought by
some to be the efficient cause ; but recent

observations discountenance this belief.

According to Dr. Stockton-Hough,
66 the

season of the year, the poverty or wealth
of the parents, residence in the country
or in cities, the crossing of foreign immi-

grants, etc., all influence the proportion
of the sexes. With mankind, polygamy
has also been supposed to lead to the
birth of a greater proportion of female in-

fants; but Dr. J. Campbell 57
carefully

attended to this subject in the harems of

Siam, and concludes that the proportion
of male to female births is the same as
from monogamous unions. Hardly any
animal has been rendered so highly po-
lygamous as the English race-horse, and
we shall immediately see that his male
and female offspring are almost exactly

equal in number. I will now give the

facts which I have collected with respect
to the proportional numbers of the sexes
of various animals ; and will then briefly
discuss how far selection has come into

play in determining the result.

436. Horses. Mr. Tegetmeier has been so
kind as to tabulate for me from the '

Racing
Calendar '

the births of race-horses during a

period of twenty-one years, viz., from 1846
to 1867 ; 1849 being omitted, as no returns

were that year published. The total births

were 25,56o,
58

consisting of 12,763 males and

12,797 females, or in the proportion of 997
males to 100 females. As these numbers
are tolerably large, and as they are drawn
from all parts of England, during several

years, we may with much confidence con-

clude that with the domestic horse, or at

least with the race-horse, the two sexes are

produced in almost equal numbers. The
fluctuations in the proportions during suc-

cessive years are closely like those which oc-

cur with mankind, when a small and thinly-

populated area is considered; thus in 1856
the male horses were as 107-1, and in 1867
as only 92-6 to 100 females. In the tabu-

lated returns the proportions vary in cycles,
for the males exceeded the females during
six successive years ; and the females ex-

ceeded the males during two periods each of

four years : this, however, may be acciden-

tal ; at least I can detect nothing of the kind
with man in the decennial table in the Regis-
trar's Report for 1866.

437. Dogs. During a period of twelve

years, from 1857 to 1868, the births of a

large number of greyhounds, throughout
England, were sent to the ' Field

'

newspa-

53 With the savage Guaranys of Paraguay, ac-

cording to the accurate Azara (' Voyages dans
1'Amerique meYid.' torn. ii. 1809, p. 60, 179), the
women are to the men in the proportion of 14 to 13.

64
Babbage,

'

Edinburgh Journal of Science,'
1829, vol. i. p. 88

;
also p. 90, on still-born children.

On illegitimate children in England, see
'

Report
of Registrar-General for 1866,' p. xv.

*' Leuckart (in Wagner
' Handworterbuch der

Phys.' B. iv. 1833, s. 774." Social Science Assoc. of Philadelphia, 1874.

67 '

Anthropological Review,' April, 1870, p.
cviii.

88 During eleven years a record was kept of the
number of mares which proved barren or prema-
turely slipped their foals ;

and it deserves notice,
as showing how infertile these highly-nurtured and
rather closely-interbred animals have become, that
not far from one-third of the mares failed to pro-
duce living foals. Thus during 1866, 809 male
colts and 816 female colts were born, and 743 mares
failed to produce offspring. During 1867, 836 males
and 902 females were born, and 794 mares failed.
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per : and I am again indebted to Mr.

Tegetmeier for carefully tabulating the re-

sults. The recorded births were 6878, con-

sisting of 3605 males and 3273 females, that

is, in the proportion of no'i males to too

females. The greatest fluctuations occurred

in 1864, when the proportion was as 95*3

males, and in 1867, as 116-3 males to 100 fe-

males. The above average proportion of

iio'i to loo is probably nearly correct in the

case of the greyhound, but whether it would
hold with other domesticated breeds is in

some degree doubtful. Mr. Cupples has in-

quired from several great breeders of dogs,
and finds that all without exception believe

that females are produced in excess ; but he

suggests that this belief may have arisen

from females being less valued, and from
the consequent disappointment producing
a stronger impression on the mind.

438. Sheep. The sexes of sheep are not

ascertained by agriculturists until several

months after birth, at the period when the

males are castrated ; so that the following
returns do not give the proportions at birth.

Moreover, I find that several great breeders
in Scotland, who annually raise some thou-

sand sheep, are firmly convinced that a larger

proportion of males than of females die dur-

ing the first year or two. Therefore the

proportion of males would be somewhat

larger
at birth than at the age of castration.

This is a remarkable coincidence with what,
as we have seen, occurs with mankind, and
both cases probably depend on the same
cause. I have received returns from four

gentlemen in England who have bred Low-
land sheep, chiefly Leicesters, during the
last ten to sixteen years ; they amount alto-

gether to 8965 births, consisting of 4407
males and 4558 females; that is in the pro-
portion of 967 males to 100 females. With
respect to Cheviot and black-faced sheep
bred in Scotland, I have received returns
from six breeders, two of them on a large
scale, chiefly for the years 1867-1869, but
some of the returns extend back to 1862.
The total number recorded amounts to 50,-

685, consisting of 25,071 males and 25,614
females, or in the proportion of 97.9 males to
ico females. If we take the English and
Scotch returns together, the total number
amounts to 59,650, consisting of 29,478 males
and 30,172 females, or as 977 to 100. So
that with sheep at the age of castration the
females are certainly in excess of the males,
but probably this would not hold good at
birth.69

.439-
Of cattle I have received returns from

nine gentlemen of 982 births, too few to be
trusted

; these consisted of 477 bull-calves

I am much indebted to Mr. Cupples for having
procured for me the above returns from Scotland,
M w 11 as some of the following returns on cattle
Mr. R. Elliot, of Laighwood, first called my atten-
tion to the premature deaths of the males, a state-
ment subsequently confirmed by Mr. Aitchison and
others. To this latter gentleman, and to Mr.
Payan, I owe my thanks for large returns as to
sneep.

and 505 cow-calves ; t.e., in the proportion
of 94*4 males to ico females. The Rev. W.
D. Fox informs me that in 1867 out of 34
calves born on a farm in Derbyshire only one

was a bull. Mr. Harrison Weir has in-

quired from several breeders of Pigs, and
most of them estimate the male to the female

airths as about 7 to 6. This same gentle-
man has bred Rabbits for many years, and has

noticed that a far greater number of bucks
are produced than does. But estimations

are of little value.

440. Of mammalia in a state of nature I

have been able to learn very little. In regard
to the common rat, I have received conflicting
statements. Mr. R. Elliot, of Laighwood,
informs me that a rat-catcher assured him
that he had always found the males in great
excess, even with the young in the nest. In

consequence of this, Mr. Elliot himself sub-

sequently examined some hundred old ones,
and found the statement true. Mr. F. Buck-
land has bred a large number of white rats,

and he also believes that the males greatly
exceed the females. In regard to Moles, it

is said that " the males are much more nu-

merous than the females ;

" 6 and as the

catching of these animals is a special occu-

pation, the statement may perhaps be
trusted. Sir A. Smith, in describing an an-

telope of S. Africa B1 (Kobus ellipsifryninns},
remarks, that in the herds of this and other

species, the males are few in number com-

pared with the females : the natives believe

that they are born in this proportion ;
others

believe that the younger males are expelled
from the herds, and Sir A. Smith says, that

though he has himself never seen herds con-

sisting of young males alone, others affirm

that this does occur. It appears probable
that the young when expelled from the herd,
would often fall a prey to the many beasts of

prey of the country.

BIRDS.

441. With respect to the Fowl, I have re-

ceived only one account, namely, that out of

looi chickens of a highly-bred stock of Coch-

ins, reared during eight years by Mr. Stretch.

487 proved males and 514 females ; i.e., a?

947 to 100. In regard to domestic pigeons
there is good evidence either that the males
are produced in excess, or that they live

longer; for these birds invariably pair, and

single males, as Mr. Tegetmeier informs me,
can always be purchased cheaper than fe-

males. Usually the two birds reared from
the two eggs laid in the same nest are a male
and a female ;

but Mr. Harrison Weir, who
has been so large a breeder, says that he has
often bred two cocks from the same nest,
and seldom two hens

; moreover, the hen is

generally the weaker of the two, and more
liable to perish.

442. With respect to birds in a state of

Bell,
'

History of British Quadrupeds,' p. icxx
41 '

Illustrations of the Zoology of S. Africa,'
1849,
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nature, Mr. Gould and others 6'2 are convinc-

ed that the males are generally the more
numerous ;

and as the young males of

many species resemble the females, the lat-

ter would naturally appear to be the more
numerous. Large numbers of pheasants are

reared by Mr. Baker of Leadenhall from

eggs laid by wild birds, and he informs Mr.

]enner Weir that four or five males to one
female are generally produced. An experi-
enced observer remarks,63 that in Scandina-
via the broods of the capercailzie and black-

cock contain more males than females
;
and

that with the Dal-ripa (a kind of ptarmigan)
more males than females attend the leks or

places of courtship ;
but this latter circum-

stance is accounted for by some observers by
a greater number of hen birds being killed

by vermin. From various facts given by
White of Selborne,

64
it seems clear that the

males of the partridge must be in considera-

ble excess in the south of England ;
and I

have been assured that this is the case in

Scotland. Mr. Weir on inquiring from the

dealers, who receive at certain seasons large
numbers of ruffs (Machetes pugnax), was
told that the males are much the more nu-

merous. This same naturalist has also in-

quired for me from the bird-catchers, who
annually catch an astonishing number of va-

rious small species alive for the London
market, and he was unhesitatingly answered

by an old and trustworthy man, that with

the chaffinch the males are in large excess ;

he thought as high as 2 males to I female,
or at least as high as 5 to 3-

65 The males of

the blackbird, he likewise maintained, were

by far the more numerous, whether caught by
traps or by netting at night. These state-

ments may apparently be trusted, because this

same man said that the sexes are about

equal with the lark, the twite (Linaria mon-

tana), and goldfinch. On the other hand, he
is certain that with the common linnet, the

females preponderate greatly, but unequally
during different years ; during some years he
lias found the females to the males as four

to one. It should, however, be borne in

mind, that the chief season for catching birds

does not begin till September, so that with

some species partial migrations may have

begun, and the flocks at this period often

consist of hens alone. Mr. Salvin paid par-
ticular attention to the sexes of the hum-

ming-birds in Central America, and he is

convinced that with most of the species the

males are in excess ; thus one year he pro-

a Brehm (' Illust. Thierleben,' B. iv. s. 990)
comes to the same conclusion.

s On the authority of L. Lloyd,
' Game Birds 01

Sweden,' 1867, pp. 12, 132.
' Nat. Hist, of Selborne,' letter xxix. edit, of

1825, vol. i. p. 130.
45 Mr. Jenner Weir received similar information

on making inquiries during the following year
To show the number of living chaffinches caught, I

may mention that in 1869 there was a match be-
tween two experts, and one man caught in a day
6a, and another 40, male chaffinches. The greatest
number ever caught by one man in a single day
tras 70.

cured 204 specimens belonging to ten

species, and these consisted of 166 males and
of only 38 females. With two other species
he females were in excess ; but the propor-
ions apparently vary either during different
seasons or in different localities

; for on one
occasion the males of Campylopterus hemi-
leucurus were to the females as 5 to 2, and
on another occasion 6" in exactly the re-

versed ratio. As bearing on this latter

joint, I may add, that Mr. Powys found in

Ilorfu and Epirus the sexes of the chaffinch

keeping apart, and " the females by far the
most numerous

;

' '

while in Palestine Mr.
Tristram found "the male flocks appear-
'ng greatly to exceed the female in num-
>er." b7 So again with the Quiscalus major,
Mr. G. Taylor

68
says, that in Florida there

were "
very few females in proportion to the

males," while in Honduras the proportion
was the other way, the species there having
the character of a polygamist.

FISH.

443. With Fish the proportional numbers
of the sexes can be ascertained only by catch-

ng them in the adult or nearly adult state ;

and there are many difficulties in arriving
at any just conclusion.09 Infertile females

might readily be mistaken for males, as Dr.

Giinther has remarked to me in regard to

trout. With some species the males are be-

lieved to die soon after fertilizing the ova.

With many species the males are of much
smaller size than the females, so that a large
number of males would escape from the

same net by which the females were caught.
M. Carbonnier,

70 who has especially at-

tended to the natural history of the 'pike

(Esox lucius), states that many males, owing
to their small size, are devoured by the

larger females ; and he believes that the

males of almost all fish are exposed from
this same cause to greater danger than the

females. Nevertheless, in the few cases in

which the proportional numbers have been

actually observed, the males appear to be

largely in excess. Thus Mr. R. Buist, the

superintendent of the Stormontfield experi-

ments, says that in 1865, out of 70 salmon
first landed for the purpose of obtaining the

ova, upward of 60 were males. In 1867 he

again
"
calls attention to the vast dispropor-

tion of the males to the females. We had
at the outset at least ten males to one fe-

male." Afterward females sufficient for

obtaining ova were procured. He adds,
"from the great proportion of the males,

'
Ibis

'
vol. ii. p. 260, as quoted in Gould's

'

Trochilidae,' 1861, p. 52.
For the foregoing pro-

portions,
I am indebted to Mr. Salvm for a table of

his results.
T '

Ibis,' 1860, p. 137 ;
and 1867, p. 369.

88 '

Ibis,' 1862, p. 137.
Leuckart quotes Bloch (Wagner,

' Hand-
wSrterbuch der Phys.' B. iv. 1853, s. 775), that with
fish there are twice as many males as females.

70 Quoted in the *
Farmer,' March 18, 1865, p.

39-
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they are constantly fighting and tearing each

other on the spawning-beds."
n This dispro-

portion, no doubt, can be accounted for in

part, but whether wholly
is doubtful, by the

males ascending the rivers before the fe-

males. Mr. F. Buckland remarks in regard
to trout, that

"
It is a curious fact that the

males preponderate very largely in number
over the females. It invariably happens that

when the first rush of fish is made to the net,

there will be at least seven or eight males to

one female found captive. I cannot quite

account for this ;
either the males are more

numerous than the females, or the latter seek

safety by concealment rather than flight."

He then adds, that by carefully searching the

banks sufficient females for obtaining ova

can be found.72 Mr. H. Lee informs me that

out of 212 trout, taken for this purpose in

Lord Portsmouth's park, 150 were males

and 62 females.

444. The males of the Cyprinidae likewise

seem to be in excess ; but several members
of this Family, viz., the carp, tench, bream
and minnow, appear regularly to follow the

practice, rare in the animal kingdom, of poly-

andry; for the females while spawning is

always attended by two males, one on each

side, and in the case of the bream by three

or four males. This fact is so well known,
that it is always recommended to stock a

pond with two male tenches to one female,
or at least with three males to two females.

With the minnow, an excellent observer

states, that on the spawning-beds the males
are ten times as numerous as the females

;

when a female comes among the males,
" she is immediately pressed closely by a

male on each side
;
and when they have

been in that situation for a time, are super-
seded by two other males." 7S

INSECTS.

445. In this great Class, the Lepidoptera
almost alone afford means for judging of the

proportional numbers of the sexes ; for they
have been collected with special care by
many good observers, and have been largely
bred from the egg or caterpillar state. I

had hoped that some breeders of silk-moths

might have kept an exact record, but after

writing to France and Italy, and consulting
various treatises, I cannot find that this has
ever been done. The general opinion ap-
pears to be that the sexes are nearly equal,
but in Italy, as I hear from Professor Ca-
nestrini, many breeders are convinced that
the females are produced in excess. This
same naturalist, however, informs me, that in
the two yearly broods of the Ailanthus silk-

moth (Bombyx cyntkta), the males greatly

preponderate in the first, while in the

second the two sexes are nearly equal, or the

females rather in excess.

446. In regard to Butterflies in a state of na-

ture, several observers have been much
struck by the apparently enormous prepon-
derance of the males.74 Thus Mr. Bates,

75 in

speaking of several species, about a hundred
n number, which inhabit the Upper Ama-
zons, says that the males are much more
numerous than the females, even in the pro-

portion of a hundred to one. In North
America, Edwards, who had great experi-

ence, estimates in the genius Papilio the

males to the females as four to one
;
and

Mr. Walsh, who informed me of this state-

ment, says that with P. turmis this is certain-

ly the case. In South Africa, Mr. R. Tri-

men found the males in excess in 19

species ;

TC and in one of these, which swarms
in open places, he estimated the number of

males as fifty to one female. With another

species, in which the males are numerous in

certain localities, he collected only five fe-

males during seven years. In the island of

Bourbon, M. Maillard states that the males
of one species of Papilio are twenty times
as numerous as the females. 77 Mr. Trimen
informs me that as far as he has himself

seen, or heard from others, it is rare for the

females of any butterfly to exceed the males
in number; but three South African species

perhaps offer an exception. Mr. Wallace 78

states that the females of Ornithoptera crae-

sus, in the Malay archipelago, are more com-
mon and more easily caught than the males

;

but this is a rare butterfly. I may here add,
that in Hyperythra, a genus of moths, Guenee

says, that from four to five females are sent

in collections from India for one male.

447. When this subject of the proportional
numbers of the sexes of insects was brought
before the Entomological Society,

79 it was

generally admitted that the males of most

Lepidoptera, in the adult or imago state, are

caught in greater numbers than the females
;

but this fact was attributed by various ob-

servers to the more retiring habits of the fe-

males, and to the males emerging earlier

from the cocoon. This latter circumstance
is well known to occur with most Lepidop-
tera, as well as with other insects. So that,

as M. Personnat remarks, the males of the

domesticated Bombyx Yamamai, are useless

at the beginning of the season, and the fe-

males at the end, from the want of mates.80

1 ' The Stormontfield Piscicultural Experiments,
1866, p. 23. The ' Field

'

newspaper, June 29,
1867.

' ' Land and Water,' 1868, p. 41."
Yarrell,

'
Hist. British Fishes,' vol. i. 1826, p.

307 ; on the Cyfrinut carfio, p. 331 ; on the Tinea
vulgarit, p. 331 ; on the Abramis brama, p. 336.
See. for the minnow (Leuciscus phoxinus)^

' Lou-
don's Mag. of Nat. Hist.' vol. v. 1832, p. 682.

74 Leuckart quotes Meinecke (Wagner,
' Hand-

worterbuch der Phys.' B. iv. 1853, s - 775) that the
males of Butterflies are three or four times as nu-
merous as the females.

78 ' The Naturalist on the Amazons,' vol. ii. 1863,

p. 228, 347.
7 * Four of these cases are given by Mr. Trimen

in his '

Rhopalocera Africae Australis.'
77 Quoted by Trimen, 'Transact. Ent. Soc.'

vol. v. part iv. 1866, p. 330.
1

' Transact. Linn. Soc.' vol. xxv. p. 37.
79 '

Proc. Entomolog. Soc.' Feb. 17, 1868.
80

Quoted by Dr. Wallace in
' Proc. Ent. Soc.

3d series, vol. v. 1867, p. 487.
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1 cannot, however, persuade myself that

these causes suffice to explain the great ex-

cess of males, in the above cases of certain
|

butterflies which are extremely common in
|

their native countries. Mr. Stainton, who
|

has paid very close attention during many!
years to the smaller moths, informs me that

when he collected them in the imago state,

he thought that the males were ten times as

numerous as the females, but that since he

has reared them on a large scale from the

caterpillar state, he is convinced that the fe-

males are the more numerous. Several en-

tomologists concur in this view. Mr. Double-

clay, however, and some others, take an op-

posite view, and are convinced that they
have reared from the eggs and caterpillars a

larger proportion of males than of females.

448. Besides the m^re active habits of the

males, their earlier emergence from the co-

coon, and in some cases their frequenting
more open stations, other causes may be as-

signed for an apparent or real difference in
|

the proportional numbers of the sexes of !

Lepidoptera, when captured in the imago i

state, and when reared from the egg or cat-

erpillar state. I hear from Professor Ca-

nestrini, that it is believed by many breeders

in Italy, that the female caterpillar of the

silk-moth suffers more from the recent dis-

ease than the male ; and Ur. Staudinger in-

forms me that in rearing Lepidoptera more
females die in the cocoon than males. With

many species the female caterpillar is larger
than the male, and a collector would natur-

ally choose the finest specimens, and thus un-

intentionally collect a larger number of fe-

males. Three collectors have told me that

this was their practice ; but Dr. Wallace is

sure that most collectors take all the speci-
mens which they can find of the rarer kinds,
which alone are worth the trouble of rearing.
Birds when surrounded by caterpillars would

probably devour the largest ; and Professor

Canestrini informs me that in Italy some
breeders believe, though on insufficient evi-

dence, that in the first broods of the Ailan-

thus silk-moth, the wasps destroy a larger
number of the female than of the male cater-

pillars. Dr. Wallace further remarks that

female caterpillars, from being larger than
the males, require more time for their devel-

opment, and consume more food and mois-

ture ;
and thus they would be exposed dur-

ing a longer time to danger from ichneu-

mons, birds, etc., and in times of scarcity
would perish in greater numbers. Hence it

appears quite possible that in a state of na-

ture, fewer female Lepidoptera may reach

maturity than males
;
and for our special ob-

ject we are concerned with their relative

numbers at maturity, when the sexes are

ready to propagate their kind.

449. The manner in which the males of

certain moths congregate in extraordinary
numbers round a single female, apparently
indicates a great excess of males, though this

fact may perhaps be accounted for by the

earlier emergence of the males from their co-

coons. Mr. Stainton informs me that from
twelve to twenty males, may often be seen

congregated round a female Elachista rujfo-
cinerea. It is well known that if a virgin
Lasiocampa quercus or Saturrtiacarpini be ex-

posed in a cage, vast numbers of males col-
lect round her, and if confined in a room will
even come down the chimney to her. Mr.
Doubleday believes that he has seen from
fifty to a hundred males of both these spe-
cies attracted in the course of a single day
by a female in confinement. In the Isle of

Wight Mr. Trimen exposed a box in which a
female of the Lasiocampa had been confined
on the previous day, and five males soon en-
deavored to gain admittance. In Australia,
M. Verreaux, having placed the female of a
small Bombyx in a box in his pocket, was
followed by a crowd of males, so that about
200 entered the house with him. 81

450. Mr. Doubleday has called my atten-

tion to M. Staudinger's
82 list of Lepidoptera,

which gives the prices of the males and fe-

males of 300 species or well-marked varie
ties of butterflies (Rhopalocera). The prices
for both sexes of the very common species
are of course the same; but in 114 of the
rarer species they differ ; the males being in

all cases, excepting one, the cheaper. On an

average of the prices of the 113 species, the

price of the male to that of the female is as

too to 149; and this apparently indicates

that inversely the males exceed the females
in the same proportion. About 2000 spe-
cies or varieties of moths (Ileterocera) are

catalogued, those with wingless females be-

iag here excluded on account of the differ-

ence in habits between the two sexes ; or
these 2000 species, 141 differ in price accord-

ing to sex, the males of 130 being cheaper,
and those of only n being dearer than the fe-

males. The average price of the males of

the 130 species, to that of the females, is as

loo to 143. With respect to the butterflies

in this priced list, Mr. Doubleday thinks

(and no man in England has had more ex-

perience), that there is nothing in the habits

of the species which can account for the dif-

ference in the prices of the two sexes, and
that it can be accounted for only by an ex-

cess in the number of the males. But I am
bound to add that Dr. Staudinger informs

me, that he is himself of a different opinion.
He thinks that the less active habits of the

females and the earlier emergence of the

males will account for his collectors securing
a larger number of males than of females,
and consequently for the lower prices of the

former. With respect to specimens reared

from the caterpillar-state, Dr. Staudinger be-

lieves as previously stated, that a greater
number of females than of males die while

confined in the cocoons. He adds that with

certain species one sex seems to preponder-
ate over the other during certain years.

81 Blanchard,
'

Metamorphoses, Moeurs des In-

sectes,' 1868, pp. 225-226.
811 '

Lepidopteren-Doubletten Liste,' Berlin, No.
x. 1866.
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451. Of direct observations on the sexes

of Lepidoptera, reared either from eggs or

caterpillars, 1 have received only the few fol-

lowing cases :
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In England, Mr. MacLachlan has captured
hundreds of the female Apatania muliebris,
but has never seen the male ; and of Boreus

Ayemalts only four or five males have been
seen here.9j With most of these species

(excepting the Tenthredinae) there is at pres-
ent no evidence that the females are subject
to parthenogenesis ;

and thus we see how ig-

norant we are of the causes of the apparent
discrepancy in the proportion of the two
sexes.

456. In the other Classes of the Articulata
I have been able to collect still less informa-
tion. With Spiders, Mr. Blackwall, who has

carefully attended to this class during many
years, writes to me that the males from their

more erratic habits are more commonly seen,
and therefore appear more numerous. This
i i actually the case with a few species ; but
he mentions several species in six genera, in

which the females appear to be much more
numerous than the males.91 The small size

of the males in comparison with the females
(a peculiarity which is sometimes carried to
;m extreme degree), and their widely differ-

ent appearance, may account in some in-

stances for their rarity in collections.92

457. Some of the lower Crustaceans are
able to propagate their kind sexually, and
(his will account for the extreme rarity of the
males

;
thus Von Siebold 93

carefully exam-
ined no less than 13,000 specimens of Apus
from twenty-one localities, and among these
he found only 319 males. With so^ne other
forms (as Tanais and Cypris), as Fritz Mul-
ler informs me, there is reason to believe
that the males are much shorter-lived than
the females

; and this would explain their

scarcity, supposing the two sexes to be at
first equal in number. On the other hand,
Muller has invariably taken far more males
than females of the Diastylidae and of Cypri-
dina on the shores of Brazil ; thus with a

species in the latter genus, 63 specimens
caught the same day included 57 males ; but
he suggests that this preponderance may be
due to some unknown difference in the hab-
its of the two sexes. With one of the higher
Brazilian crabs, namely a Gelasimus, Fritz
Muller found the males to be more numerous
than the females. According to the large
experience of Mr. C. Spence Bate, the reverse
S-CMIS to be the case with six common Brit-
ish crabs, the names of which he has given me.

The proportion ofthe sexes in relation to

natural selection.

458. There is reason to suspect that in
some cases man has by selection indirectly
influenced his own sex-producing pow-

" '

Proc. Ent. Soc. London,' Feb. 17, 1868.
91 Another great authority with respect to this

class, Prof. Thorell of Upsala ('On European
Spiders,' 1869-70, part i. p. 205) speaks as if female
spiders were generally commoner than the males." See, on this subject, Mr. O. P. Cambridge, as
quoted in

'

Quarterly Journal of Science,' 1868, p.

3 '

Beitrage zur Parthenogenesis,' p. 174.

ers. Certain women tend to produce
during their whole lives more children of
one sex than of the other : and the same
holds good of many animals, for instance,
cows and horses ; thus Mr. Wright of

Yeldersley House informs me that one
of his Arab mares, though put seven
times to different horses, produced seven
fillies. Though I have very little evi-
dence on this head, analogy would lead
to the belief, that the tendency to pro-
duce either sex would be inherited like

almost every other peculiarity, for in-

stance, that of producing twins ; and
concerning the above tendency a good
authority, Mr. J. Downing, has communi-
cated to me facts which seem to prove
that this does occur in certain families of
short-horn cattle. Col. Marshall w has

recently found on careful examination
that the Todas, a hill-tribe of India, con-
sist of 1 1 2 males and 84 females of all

ages that is in a ratio of 133*3 males
to loo females. The Todas, who are

polyandrous in their marriages, during
former times invariably practiced female
infanticide ; but this practice has now
been discontinued for a considerable

period. Of the children born within late

years, the males are more numerous
than the females, in the proportion of 124
to 100. Colonel Marshall accounts for

this fact in the following ingenious man-
ner. " Let us for the purpose of illustra-

tion take three families as representing
an average of the entire tribe ; say that

one mother gives birth to six daughters
and no sons ; a second mother has six

sons only, while the third mother has
three sons and three daughters. The
first mother, following the tribal custom,

destroys four daughters and preserves
two. The second retains her six sons.

The third kills two daughters and keeps
one, as also her three sons. We have
then from the three families, nine sons
and three daughters, with which to con-

tinue the breed. But while the males be-

long to families in which the tendency to

produce sons is great, the females are of

those of a converse inclination. Thus
the bias strengthens with each generation,
until, as we find, families grow to have

habitually more sons than daughters.
1 '

459. That this result would follow

from the above form of infanticide seems
almost certain ; that is if we assume that

a sex-producing tendency is inherited.

But as the above numbers are so ex-

tremely scanty, I have searched for ad-

4 ' The Todas,' 1873, pp. 100, in, 194, 196.
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ditional evidence, but cannot decide

whether what I have found is trust-

worthy ; nevertheless the facts are, per-

haps, worth giving.
' The Maories of

New Zealand have long practiced infan-

ticide ; and Mr. Fenton M states that he
" has met with instances of women who
have destroyed four, six, and even seven

children, mostly females. However, the

universal testimony of those best quali-

fied to judge, is conclusive that this cus-

tom has for many years been almost ex-

tinct. Probably the year 1835 may be

named as the period of its ceasing to

exist." Now among the New Zealan-

ders, as with the Todas, male births are

considerably in excess. Mr. Fenton re-

marks (p. 30),
" One fact is certain,

although the exact period of the com-
mencement of this singular condition of

the disproportion of the sexes cannot be

demonstratively fixed, it is quite clear

that this course of decrease was in full

operation during the years 1830 to 1844,

when the non-adult population of 1844
was being produced, and has continued

with great energy up to the present
time." The following statements are

taken fom Mr. Fenton (p. 26), but as the

numbers are not large, and as the census
was not accurate, uniform results cannot
be expected. It should be borne in mind
in this and the following cases, that the

normal state of every population is an
excess of women, at least in all civilized

countries, chieriy owing to the greater
mortality of the male sex during youth,
and partly to accidents of .'ill kinds later

in life. In 1858, the native population
of New Zealand was estimated as con-

sisting of 31,667 males and 24,303 fe-

males of all ages, that is in the ratio of

130-3 males to 100 females. But during
this same year, and in certain limited

districts, the numbers were ascertained
with much care, and the males of all

Jges were here 753 and the females 616;
that is in the ratio of 122-2 males to 100
females. It is more important for us that

during this same year of 1858, the non-
adult males within the same district were
found to be 178, and the non-adult fe-

males 142, that is in the ratio of 125-3
to i oo. It maybe added that in 1844
at which period female infanticide hac

only lately ceased, the non-adult males
in one district were 281, and the non-
adult females only 194, that is in the
ratio of 144-8 males to 100 females.

460. In the Sandwich Islands, the

males exceed the females in number,
nfanticide was formerly practiced there

o a frightful extent, but was by no means
confined to female infants as is shown by
Vlr. Ellis,

90 and as 1 have been informed

Bishop Staley and the Rev. Mr. Coan.
Nevertheless, another apparently trust-

worthy writer. Mr. Jarves,
97 whose ob-

servations apply to the whole archipelago,
remarks :

" Numbers of women are to

found, who confess to the murder of

:rom three to six or eight children," and
tie adds,

" females from being con-
sidered less useful than males were
more often destroyed." From what is

known to occur in other parts of the

world, this statement is probable ; but
must be received with much caution.

The pratice of infanticide ceased about
the year 1819, when idolatry was abol-

ished and missionaries settled in the

Islands. A careful census in 1839 of the

adult and taxable men and women in the

island of Kauai and in one district of

Oahu (Jarves, p. 404), gives 4723 males
and 3776 females ; that is in the ratio of

125-08 to 100. At the same time the

number of males under fourteen years
in Kauai and under eighteen in Oahu
was 1/97, and of females of the same

ages 1429; and here we have the ratio

of 125-75 males to 100 females.

461. In a census of all the islands in

i85o,
98 the males of all ages amount to

36,272, and the females to 33,128, or as

109-4910 100. The males under seven-
teen years amounted to 10,773, and the

females under the same age to 9593, or

as 112-3 to I0 - From the census of

1872, the proportion of males of all ages
(including half-castes) to females, is as

125-36 to 100. It must be borne in mind
that all these returns for the Sandwich
Islands give the proportion of living males
to living females, and not of the births ;

and judging from all civilized countries

the proportion of males would have been

considerably higher if the numbers had
referred to births."

'Aboriginal Inhabitants of New Zealand
Vjovernment Report,' 1859, p. 36.

96 ' Narrative of a Tour through Hawaii,' 1826,

p. 298.
' '

History of the Sandwich Islands,' 1843, p. 93.
98 This is given in the Rev. H. T. Cheever's

'
Life in the-Sandwich Islands,' 1851, p. 277.
89 Dr. Coulter, in describing (' Journal R. Geo-

graph. Soc.,' vol. v. 1835, p. 67) the state of Califor-
nia about the year 1830, says that the natives, re-

claimed by the Spanish missionaries, have nearly
all perished, or are perishing, although well

treated, not driven from their native land, and
kept from the use of spirits. He attributes this, in

great part, to the undoubted fact that the men
greatly exceed the women in number ; but he does
not know whether this is due to a failure of female

offspring, or to more females dying during early
youth. The latter alternative, according to all an'
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462. From the several foregoing cases

we have some reason to believe that in-

fanticide practiced in the manner above

explained, tends to make a male-produc-

ing race ; but I am far from supposing
that this practice in the case of man, or

some analogous process with other

species, has been the sole determining
cause of an excess of males. There may
be some unknown law leading to this re-

sult in decreasing races, which have

already become somewhat infertile.

Besides the several causes previously
alluded to, the greater facility of parturi-
tion among savages, and the less con-

sequent injury to their male infants,

would tend to increase the proportion of

live-born males to females. There does
not, however, seem to be any necessary
connection between savage life and a
marked excess of males ; that is if we
may judge by the character of the scanty
offspring of the lately existing Tasma-
nians and of the crossed offspring of the

Tahitians now inhabiting Norfolk Island.

463. As the males and females of

many animals differ somewhat in habits

and are exposed in different degrees to

danger, it is probable that in many cases,

more of one sex than of the other are

habitually destroyed. But as far as I can
trace out the complication of causes, an
indiscriminate though large destruction

of either sex would not tend to modify
the sex-producing power of the species.
With strictly social animals, such as bees
or ants which produce a vast number of

sterile and fertile females in comparison

alogy, is very improbable. He adds that
"
Infan-

ticide, properly so called, is not common, though
very frequent recourse is had to abortion." If

Dr. Coulter is correct about infanticide, this case
cannot be advanced in support of Col. Marshall's
view. From the rapid decrease of the reclaimed
natives, we may suspect that, as in the cases lately
given, their fertility has been diminished from
changed habits of life.

I had hoped to gain some light on this subject
from the breeding of dogs ; inasmuch as in most
breeds, with the exception, perhaps, of greyhounds,
many more female puppies are destroyed than
males, just as with the Toda infants. Mr. Cup-
ies assures me that this is usual with Scotch deer-
ounds. Unfortunately, I know nothing of the

proportion of the sexes in any breed, excepting
greyhounds, and there the male births are to the
female as no'i to 100. Now from inquiries made
from many breeders, it seems that the females are
in some respects more esteemed, though other-
wise troublesome

;
and it does not appear that the

'emale puppies of the best-bred dogs are syste-
matically destroyed more than the males, though
this does sometimes take place to a limited extent.
Therefore I am unable to decide whether we can,
on the above principles, account for the prepon-
derance of male births in greyhounds. On the
other hand, we have seen that with horses, cattle,
and sheep, which are too valuable for the young
of either sex to be destroyed, if there is any differ-

ence, the females are slightly in excess

with the males, and to whom this prepon-
derance is of paramount importance, we
can see that those communities would
flourish best which contained females

having a strong inherited tendency to

produce more and more females ; and in

such cases an unequal sex-producing tend-

ency would be ultimately gained through
natural selection. With animals living
in herds or troops, in which the males
come to the front and defend the herd,
as with the bisons of North America and
certain baboons, it is conceivable that a

male-producing tendency might be gained
by natural selection ; for the individuals

of the better defended herds would leave
more numerous descendants. In the
case of mankind the advantage arising
from having a preponderance of men in

the tribe is supposed to be one chief cause
of the practice of female infanticide.

464. In no case, as far as we can see,

would an inherited tendency to produce
both sexes in equal numbers or to pro-
duce one sex in excess, be a direct advan-

tage or disadvantage to certain individ-

uals more than to others ; for instance,
an individual with a tendency to produce
more males than females would not
succeed better in the battle for life than
an individual with an opposite tendency ;

and therefore a tendency of this kind
could not be gained through natural

selection. Nevertheless, there are certain

animals (for instance, fishes and cirri-

pedes) in which two or more males

appear to be necessary for the fertilization

of the female ; and the males accordingly
largely preponderate, but it is by no
means obvious how this male-producing
tendency could have been acquired. I

formerly thought that when a tendency
to produce the two sexes in equal num-
bers was advantageous to the species, it

would follow from natural selection, but

I now see that the whole problem is so

intricate that it is safer to leave its solu-

tion for the future.

CHAPTER IX.

SECONDARY SEXUAL CHARACTERS IN
THE LOWER CLASSES OF THE ANI-
MAL KINGDOM.

These characters absent in the lowest classes
Brilliant colors Mollusca Annelids Crustacea,
secondary sexual characters strongly developed ;

dimorphism ; color; characters not acquired be-

fore maturity Spiders, sexual colors of ; stridu-
lation by the males Myriapoda.

465. WITH animals belonging to the

lower classes, the two sexes are not
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rarely united in the same individual, and
therefore secondary sexual characters

cannot be developed. In many cases

where the sexes are separate, both are

permanently attached to some support,
and the one cannot search or struggle for

the other. Moreover it is almost certain

that these animals have too imperfect
senses and much too low mental powers,
to appreciate each other's beauty or other

attractions, or to feel rivalry.

466. Hence in these classes or sub-

kingdoms, such as the Protozoa, Ccelen-

terata, Echinodermata, Scolecida, secon

dary sexual characters, of the kind which
we have to consider, do not occur ; and
this fact agrees with the belief that such
characters in the higher classes have been

acquired through sexual selection, which

depends on the will, desire, and choice of

either sex. Nevertheless some few ap-
parent exceptions occur; thus, as I hear
from Dr. Baird, the males of certain

Entozoa, or internal parasitic worms,
differ slightly in color from the females ;

but we have no reason to suppose that

such differences have been augmented
through sexual selection. Contrivances

by which the male holds the female, and
which are indispensable for the propaga-
tion of the species, are independent of
sexual selection, and have been acquired
through ordinary selection.

467. Many of the lower animals,
whether hermaphrodites or with separate
sexes, are ornamented with the most
brilliant tints, or are shaded and striped
in an elegant manner ; for instance,

many corals and sea-anemones (Actinias),
some jelly-fish (Medusae, Porpita, etc.),
some Planariae, many star-fishes, Echini,
Ascidians, etc.; but we may conclude
from the reasons already indicated,

namely the union of the two sexes in
some of these animals, the permanently
affixed condition of others, and the low
mental powers of all, that such colors do
not serve as a sexual attraction, and have
not been acquired through sexual selec-
tion. It should be borne in mind that in
no case have we sufficient evidence that
colors have been thus acquired, except
where one sex is much more brilliantly
or conspicuously colored than the other,
and where there is no difference in habits
between the sexes sufficient to account
for their different colors. But the evi-
dence is rendered as complete as it can
ever be, only when the more ornamented
individuals, almost always the males,
voluntarily display their attractions be-
fore the other sex ; for we cannot believe

that such display is useless, and if it be

advantageous, sexual selection will almost

inevitably follow. We may, however,
extend this conclusion to both sexes,
when colored alike, if their colors are

plainly analogous to those of one sex
alone in certain other species of the same

group.
468. How, then, are we to account for

the beautiful or even gorgeous colors of

many animals in the lowest classes ? It

appears doubtful whether such colors

often serve as a protection ; but that we
may easily err on this head, will be
admitted by every one who reads Mr.
Wallace's excellent essay on this subject.
It would not, for instance, at first occur
to any one that the transparency of the

Medusae, or jelly-fishes, is of the highest
service to them as a protection ; but

when we are reminded by Hackel that

not only the medusae, but many floating

mollusca, crustaceans, and even smal'

oceanic fishes partake of this same glass-
like appearance, often accompanied by
prismatic colors, we can hardly doubc
that they thus escape the notice oi pelagic
birds and other enemies. M. Giard is

also convinced 1 that the bright tints ot

certain sponges and ascidians serve as a

protection. Conspicuous colors are like-

wise beneficial to many animals as a

warning to their would-be devourers that

they are distasteful, or that they possess
some special means of defense

;
but this

subject will be discussed more conven-

iently hereafter.

469. We can, in our ignorance of most
of the lowest animals, only say that their

bright tints tesult either from the chemi
cal nature or the minute structure ot

their tissues, independently of any benefit

thus derived. Hardly any color is fine?

than that of arterial blood ; but there is

no reason to suppose that the color of the

blood is in itself any advantage ; and

though it adds to the beauty of the maid-
en's cheek, no one will pretend that it

has been acquired for this purpose. So

again with many animals, especially the

lower ones, the bile is richly colored ;

thus, as I am informed by Mr. Hancock,
the extreme beauty of the Eolidas (naked

sea-slugs) is chiefly due to the biliary

glands being seen through the translucent

integuments this beauty being probably
of no service to these animals. The tints

of the decaying leaves in an American
forest are described by every one as gor-

geous ; yet no one supposes that these

1 ' Archives de Zoolog. Expdr.,' Oct., 1872, p. 563.
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tints are of the least advantage to the

trees. Bearing in mind how many sub-

stances closely analogous to natural or-

ganic compounds have been recently
formed by chemists, and which exhibit

the most splendid colors, it would have
been a strange fact if substances similarly
colored had not often originated, inde-

pendently of any useful end thus gained,
in the complex laboratory of living organ-

470. The sub-kingdom of the Mollusca.

Throughout this great division of the

animal kingdom, as far as I can discover,

secondary sexual characters, such as we
are here considering, never occur. Nor
could they be expected in the three

lowest classes, namely in the Ascidians,

Polyzoa, and Brachiopods (constituting
the Molluscoida of some authors), for

most of these animals are permanently
affixed to a support or have their sexes

united in the same individual. In the

Lamellibranchiata, or bivalve shells, her-

maphroditism is not rare. In the next

higher class of the Gasteropoda, or uni-

valve shells, the sexes are either united

or separate. But in the latter case the

males never possess special organs for

finding, securing, or charming the fe-

males, or for fighting with other males.

As I am informed by Mr. Gwyn Jeffreys,
the sole external difference between the

sexes consists in the shell sometimes dif-

fering a little in form ; for instance, the

shell of the male periwinkle (Liitorzna

littorea) is narrower and has a more

elongated spire than that of the female.

But differences of this nature, it may be

presumed, are directly connected with
the act of reproduction, or with the de-

velopment of the ova.

471. The Gasteropoda, though capable
of locomotion and furnished with imper-
fect eyes, do not appear to be endowed
with sufficient mental powers for the

members of the same sex to struggle to-

gether in rivalry, and thus to acquire sec-

ondary sexual characters. Nevertheless

with the pulmoniferous gasteropods, or

land-snails, the pairing is preceded by
courtship ; for these animals, though her-

maphrodites, are compelled by their

structure to pair together. Agassiz re-

marks,
2 "

Quiconque a eu 1'occasion d'ob-

server les amours des limagons, ne sau-
rait mettre en doute la seduction deployee
dans les mouvements et les allures qui

preparent et accomplissent le double

' De VEspecc et de la Class,' etc., 1869, p. 106.

embrassement de ces hermaphrodites."
These animals appear also susceptible of
some degree of permanent attachment:
an accurate observer, Mr. Lonsdale, in-

forms me that he placed a pair of land-
snails, (Helix pomatia,) one of which
was weakly, into a small and ill-provided
garden. After a short time the strong
and healthy individual disappeared, and
was traced by its track of slime over <

wall into an adjoining well-stocked gar-
den. Mr. Lonsdale concluded that it

had deserted its sickly mate ; but aftei

an absence of twenty-four hours it re-

turned, and apparently communicated
the result of its successful exploration
for both then started along the same
track and disappeared over the wall.

472. Even in the highest class of the

Mollusca, the Cephalopoda or cuttlefishes,
in which the sexes are separate, secondary
sexual characters of the present kind do
not, as far as I can discover, occur. This
is a surprising circumstance, as these
animals possess highly-developed sense-

organs and have considerable mental

powers, as will be admitted by every one
who has watched their artful endeavors
to escape from an enemy.* Certain

Cephalopoda, however, are characterized

by one extraordinary sexual , character,

namely, that the male Clement collects

within one of the arms or tentacles, which
is then cast off, and clinging by its suck-

ing-disks to the female, lives for a time an

independent life. So completely does the

cast off arm resemble a separate animal,
that it was described by Cuvier as a para-
sitic worm under the name of Hectocotyle.
But this marvelous structure may be
classed as a primary rather than as a sec-

ondary sexual character.

473. Although with the Mollusca sexual
selection does not seem to have come
into play, yet many univalve and bivalve

shells, such as volutes, cones, scallops,
etc., are beautifully colored and shaped.
The colors do not appear in most cases to

be of any use as a protection ; they are

probably the direct result, as in the lowest

classes, of the nature of the tissues ; the

patterns and the sculpture of the shell

depending on its manner of growth. The
amount of light seems to be influential to

a certain extent ; for although, as repeat-

edly stated by Mr. Gwyn Jeffreys, the

shells of some species living at a profound
depth are brightly colored, yet we gener-
ally see the lower surfaces, as well as the

parts covered by the mantle, less highly-

8 See, for instance, the account which I have
given in my 'Journal of Researches,' 1845, p. 7.
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colored than the upper and exposed sur-

faces.* In some cases, as with shells liv-

ing among corals or brightly-tinted sea-

weeds, the bright colors may serve as a

protection.
6 But that many of the nudi-

branch mollusca, or sea-slugs, are as

beautifully colored as any shells, may be

seen in Messrs. Alder and Hancock's

magnificent work ; and from information

kindly given me by Mr. Hancock, it seems

extremely doubtful whether these colors

usually serve as a protection. With some

species this may be the case, as with one
kind which lives on the green leaves of

algae, and is itself bright-green. But

many brightly-colored, white or other-

wise conspicuous species, do not seek

concealment; while again some equally

conspicuous species, as well as other dull-

colored kinds, live under stones and in

dark recesses. So that with these nudi-

branch molluscs, color apparently does
not stand in any close relation to the na-

ture of the places which they inhabit.

474. These naked sea-slugs are her-

maphrodites, yet they pair together, as do
land-snails, many of which have ex-

tremely pretty shells. It is conceivable

that two hermaphrodites, attracted by
each other's greater beauty, might unite

and leave offspring which would inherit

their parents' greater beauty. But with
such lowly-organized creatures this is ex-

tremely improbable. Nor is it at all

obvious how the offspring from the more
beautiful pairs of hermaphrodites would
have any advantage over the offspring of

the less beautiful, so as to increase in

number, unless indeed vigor and beauty
generally coincided. We have not here
the case of a number of males becoming
mature before the females, with the more
beautiful males selected by the more
vigorous females. If, indeed, brilliant

colors were beneficial to a hermaphrodite
animal in relation to its general habits of

life, the more brightly-tinted individuals
would succeed best and would increase
in number ; but this would be a case of
natural and not of sexual selection.

475. Sub-kingdom of the Vermes :

Class, Annelida (or Sea-worms). In this

class, although the sexes, when separate,

I have given (' Geolog. Observations on Vol-
canic Islands,' 1844, p. 53) a curious instance of the
influence of light on the colors of a frondescent in-
crustation, deposited by the surf on the coast-rocks
of Ascension, and formed by the solution of tritur-
ated sea-shells.

Dr. Morse has lately discussed this subject in
his paper on the adaptive Coloration of Mollusca
Proc. Boston Soc. of Nat. Hist.' vol. xiv., April,

1871-

sometimes differ from each other in char-

acters of such importance that they have
been placed under distinct genera or even

families, yet the differences do not seem
of the kind which can be safely attributed

to sexual selection. These animals are

often beautifully colored, but as the sexes

do not differ in this respect, we are but
little concerned with them. Even the

Nemertians, though so lowly organized,
" vie in beauty and variety of coloring
with any other group in the invertebrate

series;" yet Dr. Mclntosh 6 cannot dis-

cover that these colors are of any service.

The sedentary annelids become duller-

colored, according to M. Quatrefages,
7

after the period of reproduction ; and this

I presume may be attributed to their less

vigorous condition at that time. All these

worm-like animals apparently stand too
low in the scale for the individuals of

either sex to exert any choice in selecting
a partner, or for the individuals of the

same sex to struggle together in rivalry.

476. Sub-kingdom of the Arthropoda :

Class, Crustacea. In this great class we
first meet with undoubted secondary sex-

ual characters, often developed in a re-

markable manner. Unfortunately the

habits of crustaceans are very imper-
fectly known, and we cannot explain the

uses of many structures peculiar to one
sex. With the lower parasitic species the

males are of small size, and they alone
are furnished with perfect swimming-legs,
antennas and sense-organs ; the females

being destitute of these organs, with their

bodies often consisting of a mere distorted

mass. But these extraordinary differ-

ences between the two sexes are no doubt
related to their widely different habits of

life, and consequently do not concern us.

In various crustaceans, belonging to dis-

tinct families, the anterior antennas are

furnished with peculiar thread-like bodies,
which are believed to act as smelling-

organs, and these are much more numer-
ous in the males than in the females. As
the males, without any unusual develop-
ment of their olfactory organs, would
almost certainly be able sooner or later to

find the females, the increased number of

the smelling-threads has probably been

acquired through sexual selection, by the

better provided males having been the

more successful in finding partners and
in producing offspring. Fritz Miiller has

' See his beautiful monograph on '
British An-

nelids,' part i. 1873, P- 3-
7 See M. Perrier,

'

1'Origine de 1'Homme d'apres
Darwin,'

' Revue Scientifique,' Feb., 1873, p. 866.
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described a remarkable dimorphic species
of Tanais, in which the male is represented

by two distinct forms, which never grad-
uate into each other. In the one form
the male is furnished with more numer-
ous smelling-threads, and in the other

form with more powerful and more elon-

gated chelae or pincers, which serve to

hold the female. Fritz Miiller suggests
that these differences between the two
male forms of the same species may have

originated in certain individuals having
varied in the number of the smelling-
threads, while other individuals varied in

the shape and size of their chelae ; so that

of the former, those which were best able

to find the female, and of the latter, those

which were best able to hold her, have
left the greatest number of progeny to

inherit their respective advantages.
8

477. In some of the lower crustaceans,
the right anterior antenna of the male dif-

fers greatly in structure from the left, the

latter resembling in its simple tapering

joints the antennas of the female. In the

male the modified antenna is either

swollen in the middle or angularly bent,
or converted into an elegant, and some-
times wonderfully complex, prehensile

organ.
9 It serves, as I hear from Sir

J. Lubbock, to hold the female, and for

this same purpose one of the two pos-
terior legs (b) on the same side of the

body is converted into a forceps. In

another family the inferior or posterior
antennas are "

curiously zigzagged
"
in the

males alone.

478. In the higher crustaceans the an-
terior legs are developed into chelae or

pincers ; and these are generally larger in

the male than in the female, so much so
that the market value of the male edible

crab (Cancer pagurus), according to Mr.
C. Spence Bate, is five times as great as

that of the female. In many species the
chelae are of unequal size on the opposite
side of the body, the right-hand one be-

ing, as I am informed by Mr. Bate, gen-
erally, though not invariably, the largest.
This inequality is also often much greater
in the male than in the female. The two
chelae of the male often differ in structure

8 ' Facts and Arguments for Darwin,' English
translat. 1869, p. 20. See the previous discussion on
the olfactory threads. Sars has described a some-
what analogous case (as quoted in

'

Nature,' 1870,
p. 455) in a Norwegian crustacean, the Pontoporeia
ajfiKnis.

See Sir J. Lubbock in
' Annals and Mag. of Nat.

Hist.' vol. xi. 1853. pi. i. and x. ; and vol. xii. (1853)
pi. vii. See also Lubbock in 'Transact. Ent. Soc.'
vol. iv. new series, 1856-1858, p. 8. With respect to
the zig-zagged antennae mentioned below, see Fritz
Mttller,

' Facts and Arguments for Darwin,' 1869,
p. 40, foot-note.

(figs. 4 and 5), the smaller one resembling
that of the female. What advantage
is gained by their inequality in size on the

opposite sides of the body, and by the in-

equality being much greater in the male
than in the female ; and why, when they
are of equal size, both are often much
larger in the male than in the female, is

not known. As I hear from Mr. Bate,
the chelae are sometimes of such length
and size that they cannot possibly be
used for carrying food to the mouth. In
the males of certain fresh-water prawns
(Palaemon) the right leg is actually longer
than the whole body.

10 The great size of
the one leg with its chelae may aid the
male in fighting with his rivals ;' but this

will not account for their inequality in the
female on the opposite sides of the body.
In Gelasimus, according to a statement

quoted by Milne-Edwards, 11 the male and
the female live in the same burrow, and
this shows that they pair ; the male closes

the mouth of the burrow with one of its

chelae, which is enormously developed ; so
that here it indirectly serves as a means
of defense. Their main use, however, is

probably to seize and to secure the female,
and this in some instances, as with Gam-
marus, is known to be the case. The male
of the hermit or soldier crab (Pagurus)
for weeks together, carries about the shell

inhabited by the female.12 The sexes,

however, of the common shore-crab

(Carctnus mcenas), as Mr. Bate informs

me, unite directly after the female has
moulted her hard shell, when she is so
soft that she would be injured if seized

by the strong pincers of the male ; but as
she is caught and carried about by the

male before moulting, she could then be
seized with impunity.

479. Fritz Miiller states that certain

species of Melita are distinguished frort

all other amphipods by the females hav-

ing
" the coxal lamellae of the penultimate

pair of feet produced into hook-like proc-
esses, of which the males lay hold with
the hands of the first pair." The devel

opment of these hook-like processes has

probably followed from those females
which were the most securely held during
the act of reproduction, having left the

largest number of offspring. Another
Brazilian amphipod presents a case of di-

10 See a paper by Mr. C. Spence Bate, with fig-

ures, in
' Proc. Zoolog. Soc.' 1868, p. 363 ;

and on
the nomenclature of the genus, ibid. p. 585. I am
greatly indebted to Mr. Spence Bate for nearly all

the above statements with respect to the chelae of
the higher crustaceans.

11 'Hist. Nat. des Crust.
1

torn. ii. 1837, p. 50.
11 Mr. C. Spence Bate '

Brit, Aseoc., Fourth Re-
port on the Fauna, of S. Devon.'
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morphism. like that of Tanais ; for there

are two male forms, which differ in the

structure of their chelae.18 As either

chela would certainly suffice to hold the

female, lor both are now used for this

purpose, the two male forms probably

originated by some having varied in one

manner and some in another ; both forms

having derived certain special, but nearly |

equal advantages, from their differently

shaped organs.
480. It is not known that male crusta-

ceans fight together for the possession
of the females, but it is probably the

|

case ; for with most animals when the I

male is larger than the female, he seems
j

to owe his greater size to his ancestors
;

having fought with other males during

many generations. In most of the or-

ders, especially in the highest or the

Brachyura, the male is larger than the fe-

male ; the parasitic genera, however, in

which the sexes follow different habits of

life, and most of the Entomostraca must
be excepted. The chelae of many crusta-

ceans are weapons well adapted for fight-

ing. Thus when a Devil-crab (Portu-
nus puber) was seen by a son of Mr.
Bate fighting with a Carcinus mcenas, the

latter was soon thrown on its back, and
had ever>

r limb torn from its body.
When several males of a Brazilian Gelas-

imus, a species furnished with immense

pincers, were placed together in a glass
vessel by Fritz Miiller, they mutilated and
killed one another. Mr. Bate put a large
male Carcinus manas into a pan of water,
inhabited by a female which was paired
with a smaller male; but the latter was
soon dispossessed. Mr. Bate adds,

"
if

they fought, the victory was a bloodless

one, for I saw no wounds." This same nat-

uralist separated a male sand-skipper (so
common on our sea-shores) Gammarus
marinus, from its female, both of whom
were imprisoned in the same vessel with

many individuals of the same species.
The female, when thus divorced, soon
joined the others. After a time the male
was put again into the same vessel ; and
he then, after swimming about for a time,
dashed into the crowd, and without any
fighting at once took away his wife.
This fact shows that in the Amphipoda,
an order low in the scale, the males and
females recognize each other, and are

mutually attached.

481. The mental powers of the Crus-
tacea are probably higher than at first

sight appears probable. Any one who

Fritz Mttller,
'

Facts and Arguments for Dar-
win, 1869, pp. 35-98.

tries to catch one of the shore-crabs, so

common on tropical coasts, will perceive
how wary and alert they are. There is a

large crab (Birgus latro), found on coral

islands, which makes a thick bed of the

picked fibers of the cocoa-nut, at the bot-

tom of a deep burrow. It feeds on the

fallen fruit of this tree by tearing off the

husk, fiber by fiber ; and it always begins
at that end where the three eye-like de-

pressions are situated. It then breaks

through one of these eyes by hammering
with its heavy front pincers, and turning
round, extracts the albuminous core with

its narrow posterior pincers. But these

actions are probably instinctive, so that

they would be performed as well by a

young animal as by an old one. The fol-

lowing case, however, can hardly be so

considered : a trustworthy naturalist, Mr.

Gardner,
14 while watching a shore-crab

(Gelasimus) making its burrow, threw
some shells toward the hole. One rolled

in, and three other shells remained within

a few inches of the mouth. In about five

minutes the crab brought out the shell

which had fallen in, and carried it away
to the distance of a foot ; it then saw the

three other shells lying near, and evidently

thinking that they might likewise roll in,

carried them to the spot where it had laid

the first. It would, I think, be difficult

to distinguish this act from one performed
by man by the aid of reason.

482. Mr. Bate does not know of any
well-marked case of difference of color in

the two sexes of our British crustaceans,
in which respect the sexes of the higher
animals so often differ. In some cases,

however, the males and females differ

slightly in tint, but Mr. Bate thinks not

more than may be accounted for by their

different habits of life, such as by the

male wandering more about, and being
thus more exposed to the light. Dr. Pow-
er tried to distinguish by color the sexes

of the several species which inhabit the

Mauritius, but failed, except with one spe-
cies of Squilla, probably 6". stylifera, the

male of which is described as being
" of a beautiful bluish-green," with some
of the appendages cherry-red, while the

female is clouded with brown and gray,
" with the red about her much less vivid

than in the male." 15 In this case, we
may suspect the agency of sexual selec-

tion. From M. Bert's observations on

14 ' Travels in the Interior of Brazil,' 1846, p.
in. I have given, in my ' Journal of Researches,'
p. 463, an account of the habits of the Birgus." Mr. Ch. Eraser, in

' Proc. Zooiog. Soc.' 1869, p.

3. I am indebted to Mr. Bate for Dr. Powert
statement.
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Daphnia, when placed in a vessel illumi-

nated by a prism, we have reason to be-
lieve that even the lowest crustaceans can

distinguish colors. With Saphirina (an
oceanic genus of Entomostraca), the males
are furnished with minute shields or cell-

like bodies, which exhibit beautiful chang-
ing colors ; these are absent in the fe-

males, and in both sexes of one species.
16

It would, however, be extremely rash to

conclude that these curious organs serve

to attract the females. I am informed by
Fritz Miiller, that in the female of a
Brazilian species of Gelasimus, the whole

body is of a nearly uniform grayish-brown.
In the male the posterior part of the ceph-
alo-thorax is pure white, with the anterior

part of a rich green, shading into dark
brown ; and it is remarkable that these

colors are liable to change in the course
of a few minutes the white becoming
a dirty gray or even black, the green
"
losing much of its brilliancy." It de-

serves especial notice that the males do
not acquire their bright colors until they
become mature. They appear to be much
more numerous than the females ; they
differ also in the larger size of their chelae.

In some species of the genus, probably in

all, the sexes pair and inhabit the same
burrow. They are also, as we have seen,

highly intelligent animals. From these

various considerations it seems probable
that the male in this species has become

gayly ornamented in order to attract or

excite the female.

483. It has just been stated that the

male Gelasimus does not acquire his con-

spicuous colors until mature and nearly

ready to breed. This seems a general
rule in the whole class in respect to the

many remarkable structural differences

between the sexes. We shall hereafter

find the same law prevailing throughout
the great sub-kingdom of the Vertebrata ;

and in all cases it is eminently distinctive

of characters which have been acquired

through sexual selection. Fritz Miiller v

gives some striking instances of this law ;

thus the male sand-hopper (Orchestia)
does not, until nearly full-grown, acquire
his large claspers, which are very differ-

ently constructed from those of the fe-

male ; while young, his claspers resemble
those of the female.

484. Class, Arachnida (Spiders). The
sexes do not generally differ much in

color, but the males are often darker than
the females, as may be seen in Mr.

>
Glaus,

k Die freilebenden Copepoden,' 1863, s-

35
11 '

Facts and Arguments,' etc., p. 79.

Blackwall's magnificent work.18 in some
species, however, the difference is con-

spicuous : thus the female of Sparassus
smaragdulus is dullish green, while the
adult male has the abdomen of a fine

yellow, with three longitudinal stripes of
rich red. In certain species of Thomisus
the sexes closely resemble each other, in
others they differ much ; and analogous
cases occur in many other genera. It is

often difficult to say which of the two
sexes departs most from the ordinary
coloration of the genus to which the spe-
cies belong ; but Mr. Blackball thinks

that, as a general rule, it is the male ; and
Canestrini 19 remarks that in certain gen
era the males can be specifically distin-

guished with ease, but the females with

great difficulty. I am informed by Mr.
Blackwall that the sexes while young
usually resemble each other ; and both
often undergo great changes in color

during their successive moults, before ar-

riving at maturity. In other cases the
male alone appears to change color.

Thus the male of the above bright-colored

Sparassus at first resembles the female,
and acquires his peculiar tints only when
nearly adult. Spiders are possessed of

acute senses, and exhibit much intelli-

gence ; as is well known, the females
often show the strongest affection for their

eggs, which they carry about enveloped
in a silken web. The males search

eagerly for the females, and have been
seen by Canestrini and others to fight for

possession of them. This same author

says that the union of the two sexes has
been observed in about twenty species ;

and he asserts positively that the female

rejects some of the males who court her,

threatens them with open mandibles, and
at last after long hesitation accepts the

chosen one. From these several consid-

erations, we may admit with some
confidence that the well-marked differ-

ences in color between the sexes of cer-

tain species are the results of sexual selec-

tion ; though we have not here the best

kind of evidence, the display by the

male 1 of his ornaments. From the ex-
treme variability of color in the male of

some species, for instance of Theridion

lineatum, it would appear that these sex-

ual characters of the males have not as

yet become well fixed. Canestrini draws

18 * A History of the Spiders of Great Britain,'

1861-64. For the following facts, see pp. 77, 88.

102.
19 This author has recently published a valuable

essay on the 'Caratteri sessuali secondarii degli
Arachnid!,' in the

'
Atti della Soc. Veneto-Trentina

di Sc. Nat. Padova,' vol. i. Fasc. 3, 1873.
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the same conclusion from the fact that

the males of certain species present two

forms, differing from each other in the

size and length of their jaws ; and this

reminds us of the above cases of dimor-

phic crustaceans.

485. The male is generally much
smaller than the female, sometimes to an

extraordinary degree,
20 and he is forced

to be extremely cautious in making his

advances, as the female often carries her

coyness to a dangerous pitch. De Geer
saw a male that "

in the midst of his pre-

paratory caresses was seized by the ob-

ject of his attentions, enveloped by her in

a web and then devoured, a sight which,
as he adds, filled him with horror and in-

dignation."
The Rev. O. P. Cam-

bridge
* accounts in the following manner

for the extreme smallness of the male in

the genus Nephila. M. Vinson gives a

graphic account of the agile way in which
the diminutive male escapes from the fe-

rocity of the female, by gliding about and

playing hide and seek over her body and

along her gigantic limbs : in such a pur-
suit it is evident that the chances of es-

cape-would be in favor of the smallest

males, while the larger ones would fall

early victims; thus gradually a diminu-
tive race of males would be selected, un-
til at last they would dwindle to the small-
est possible size compatible with the exer-
cise of their generative functions, in fact

probably to the size we now see them, i.e.,

so small as to be a sort of parasite upon
the female, and either beneath her notice,
or too agite and too small for her to catch
without great difficulty."

486. Westring has made the interesting
discovery that the males of several spe-
cies of Theridiona have the power of mak-
ing a stridulating sound, while the fe-

males are mute. The apparatus consists
of a serrated ridge at the base of the ab-
domen, against which the hard hinder

part of the thorax is rubbed ; and of this

structure not a trace can be detected in
the females. It deserves notice that sev-

Aug. Vinson (' Aran&des des lies de la Re"-
union,'

pi.
vi. figs, i and 2) gives a good instance of

the small size ofthe male, in Epeira nigra. In this
species, as I may add, the male is testaceous and the
female black with legs banded with red. Other
even more striking cases of inequality in size be-
tween the sexes have been recorded (' Quarterly
Journal of Science,' 1868, July, p. 429) ; but I have
not seen the original accounts.

11 Kirby and Spence,
'

Introduction to Entomol-
ogy,' vol. i. 1818, p. 280.

'

Proc. Zoolog. Soc.' 1871. p. 621.
** Theridion (Asagena, Sund.)serratipfx, $-punc-

tatum etnittatum ; see Westring, in Kroyer,
' Na-

turhist. Tidskrift,' vol. iv. 1842-1843, p. 349 ; and
rol. ii. 1846-1849, p. 342. See, also, for other spe-
cie*, Arane* SuecicK,' p. 184.

eral writers, including the well-known

arachnologist Walckenaer, have declared
that spiders are attracted by music.3*

From the analogy of the Orthoptera and

Homoptera, to be described in the next

chapter, we may feel almost sure that the

stridulation serves, as Westring also be-

lieves, to call or to excite the female ; and
this is the first case known to me in the

ascending scale of the animal kingdom of

sounds emitted for this purpose.
28

487. Class, Myriapoda. In neither

of the two orders in this class, the mil-

lipedes and centipedes, can I find any
well-marked instances of such sexual dif-

ferences as more particularly concern us.

In Glomeris limbata, however, and per.
haps in some few other species, the male*
differ slightly in color from the females ,

but this Glomeris is a highly variable spe-
cies. In the males of the Diplopoda, the

legs belonging either to one of the ante-

rior or of the posterior segments of the

body are modified into prehensile hooks
which serve to secure the female. In

some species of lulus the tarsi of the male
are furnished with membranous suckers
for the same purpose. As we shall see

when we treat of Insects, it is a much
more unusual circumstance, that it is the
female in Lithobius, which is furnished
with prehensile appendages at the extrem-

ity of her body for holding the male.26

CHAPTER X.

SECONDARY SEXUAL CHARACTERS OF
INSECTS.

Diversified structures possessed by the males foi

seizing the females Differences between th.-

sexes, of which the meaning is not understood
Difference in size between the sexes Thysa-

nura Diptera Hemiptera Homoptera, musi-
cal powers possessed by the males alone Ot
thoptera, musical instruments of the males
much diversified in structure

; pugnacity ;
col

ors Neuroptera. sexual differences in color

Hymenoptera, pugnacity and colors Coleop.
tera, colors

; furnished with great horns, appar-.
ently as an ornament ; battles ; stridulating or
gans generally common to both sexes.

488. IN the immense class of insects
the sexes sometimes differ in their loco-

motive-organs, and often in their sense-

84 Dr. H. H. van Zouteveen, in his Dutch transla-
tion of this work (vol. i. p. 444), has collected sev-
eral cases.

26
Hilgendorf, however, has lately called attention

to an analogous structure in some of the highe/
crustaceans, which seems adapted to produce sound
see '

Zoological Record,' 1869, p. 603.
* Walckenaer et P. Gervais,

' H ist. Nat. de
Insectes : Apteres,' torn. iv. 1847, pp. 17, 19, 68.
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organs, as in the pectinated and beautifully

plumose antennae of the males of many
species. In Chloeon one of the Ephem-
erae, the male has great pillared eyes, of

which the female is entirely destitute.1

The ocelli are absent in the females of

certain insects, as in the Mutillidae ; and
here the females are likewise wingless.
But we are chiefly concerned with struct-

ures by which one male is enabled to con-

quer another, either in battle or court-

ship, through his strength, pugnacity, or-

naments, or music. The innumerable

contrivances, therefore, by which the male
is able to seize the female, may be briefly

passed over. Besides the complex struct-

ures at the apex of the abdomen, which

ought perhaps to be ranked as primary
organs,

2 "
it is astonishing," as Mr. B. D.

Walsh 3 has remarked,
" how many differ-

ent organs are worked in by nature for

the seemingly insignificant object of en-

abling the male to grasp the female

firmly." The mandibles or jaws are

sometimes used for this purpose ; thus

the male Corydalts cornutus (a neurop-
terous insect in some degree allied to the

Dragon-flies, etc.,) has immense curved

jaws, many times longer than those of

the female ; and they are smooth instead

of being toothed, so that he is thus enabled
to seize her without injury.

4 One of the

stag-beetles of North America (Luc'anus

elaphus) uses his jaws, which are much
larger than those of the female, for the

same purpose, but probably likewise for

fighting. In one of the sand-wasps (Ant-

mophild) the jaws in the two sexes are

closeiy alike, but are used for widely dif-

ferent purposes : the males, as Professor

Westwood observes,
" are exceedingly ar-

dent, seizing their partners round the neck

1 Sir J. Lubbock,
' Transact. Linnean Soc.' vol.

xxv. 1866, p. 484. With respect to the Mutillidae see
Westwood,

' Modern Class, of Insects,' vol. ii. p.
213.

5 These organs in the male often differ in closely-
allied species, and afford excellent specific charac-
ters. But their importance, from a functional

point of view, as Mr. R. MacLachlan has remarked
to me, has probably been overrated. It has been
suggested, that slight differences in these organs
would suffice to prevent the intercrossing of well-
marked varieties or incipient species, and would
thus aid in their development. That this can hardly
be the case, we may infer from the many recorded
cases (see. for instance, Bronn, 'Gescmchte der
Natur,' B. ii. 1843,5.164; and Westwood, 'Trans-
act. Ent. Soc.' vol. iii. 1842, p. 195) of distinct spe-
cies having been observed in union. Mr. Mac-
Lachlan informs me (vide

'

Stett. Ent. Zeitung,"
1867, s. 155) that when several species of Phrygani-
dae, which present strongly-pronounced differences
of this kind, were confined together by Dr. Aug.
Meyer, tkty coupled* and one pair produced fertile

ova.
1 ' The Practical Entomologist,' Philadelphia,

vol. ii. May, 1867, p. 88.
4 Mr. Walsh, ibid. p. 107.

with their sickle-shaped jaws ;

" 5 while the
females use these organs for burrowing in
sand-banks and making their nests.

489. The tarsi of the front-legs are di-
lated in many male beetles, or are fur
nished with broad cushions of hairs ; and
in many genera of water-beetles they are
armed with a round flat sucker, so that
the male may adhere to the slippery body
of the female. It is a much more unus-
ual circumstance that the female of some
water-beetles (Dytiscus) have their elytra
deeply grooved, and in Acilius sulcatus

thickly set with hairs, as an aid to the
male. The females of some other water-
beetles (Hydroporus) have their elytra
punctured for the same purpose.

6 In the
male of Crabro*cribrartus it is the tibia

which is dilated into a broad horny-plate,
with minute membraneous dots, giving to

it a singular appearance like that of a rid-

dle.7 In the male of Penthe (a genus of

beetles) a few of the middle joints of the
antennae are dilated and furnished on the
inferior surface with cushions of hair, ex-

actly like those on the tarsi of the Cara-
bidas " and obviously for the same end."
In male dragon-flies,

" the appendages at

the tip of the tail are modified in an al-

most infinite variety of curious patterns to

enable them to embrace the neck of the fe-

male." Lastly, in the males of many in-

sects, the legs are furnished with peculiar

spines, knobs or spurs ; or the whole leg
is bowed or thickened, but this is by no
means invariably a sexual character ; or
one pair, or all three pairs are elongated,
sometimes to an extravagant length.

8

490. The sexes of many species in all

the orders present differences, of which
the meaning is not understood. One cu-

rious case is that of a beetle (fig. 6), the

male of which has the left mandible much
enlarged ; so that the mouth is greatly
distorted. In another Carabidous beetle,

Eurygnathus,
9 we have the case, unique

* Modern classification of Insects,' vol. ii. 1840,

pp. 205, 206. Mr. Walsh, who called my attention
to the double use of the jaws, says that he has
repeatedly observed this fact.

We have here a curious and inexplicable case
of dimorphism, for some of the females of four Eu-
ropean species of Dytiscus, and of certain spe-
cies of Hydroporus, have their elytra smooth ; and
no intermediate gradations between the sulcated or

punctured, and the quite smooth elytra have been
observed. See Dr. H. Schaum, as quoted in the
'

Zoologist,' vol. v.-vi. 1847-48, p. 1896. Also Kirby
and Spence,

' Introduction to Entomology,' vol. iii.

1826. p. 305.
1 Westwood,

' Modern Class.' vol. ii. p. 193.
The following statement about Penthe, and others
in inverted commas, are taken from Mr. Walsh,
' Practical Entomologist,' Philadelphia, vol. ii. p. 88.

8 Kirby and Spence,
' Introduce' etc., vol. iii.

pp. 332-336.
' Insecta Maderensia,' 1854, p. 20.
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as far as known to Mr. Wollaston, of the

head of the female being much broader

and larger, though in a variable degree,
than that of the male. Any number of

such cases could be given. They abound

in the Lepidoptera : one of the most ex-

traordinary is that certain male butterflies

have their fore-legs more or less atro-

phied, with the tibiae and tarsi reduced to

mere rudimentary knobs. The wings al-

so, in the two sexes often differ in neu-

ration,
10 and sometimes considerably in

outline, as in the Aricoris epitus, which

was shown to me in the British Museum

by Mr. A. Butler. The males of certain

South American butterflies have tufts of

hair on the margins of the wings, and

horny excrescences on the disks of the

posterior pair.
11 In several British but-

terflies, as shown by Mr. Wonfor, the

males alone are in parts clothed with pe-
culiar scales.

491. The use of the bright light of the

female glow-worm has been subject to

much discussion. The male is feebly
luminous, as are the larvae and even
the eggs. It has been supposed by some
authors that the light serves to frighten

away enemies, and by others to guide the

male to the female. At last, Mr. Belt 12

appears to have solved the difficulty : he
finds that all the Lampyridae which he has
tried are highly distasteful to insectivo-

rous mammals and birds. Hence it is in

accordance with Mr. Bates' view, here-

after to be explained, that many insects

mimic the Lampyridae closely, in order to

be mistaken for them, and thus to escape
destruction. He further believes that the

luminous species profit by being at once

recognized as unpalatable. It is proba-
ble that the same explanation may be ex-

tended to the Elaters, both sexes of which
are highly luminous. It is not known
why the wings of the female glow-worm
have not been developed ; but in her

present state she closely resembles a
larva, and as larvae are so largely preyed
on by many animals, we can understand

why she has been rendered so much
more luminous and conspicuous than
the male ; and why the larvae themselves
are likewise luminous.

10 E. Doubleday,
' Annals and Mag. ol Nat. Hist.'

vol. i. 1848, p. 379. I may add that the wings in cer-
tain Hymenoptera (see Shuckard,

'
Fossorial Hy-

henop.' 1837, PP- 39-43) differ inneutration accord-
ng to sex.
" H. W. Bates, in

' Journal of Proc. Linn. Soc.'
V>1. vi. 1862, p. 74. Mr. Wonfor's observations are
juoted in

'

Popular Science Review,' 1868, p. 343.
11 'The Naturalist in Nicaragua,' 1874, pr. ji6-

* i the p' ^ispho-licence ~5 the e<gs, see ' An-
! -nd Hag. of *?at. HUt.' 1871, >

T
^v. p

492. Difference in Size between tkt

Sexes. With insects of all kinds the

males are commonly smaller than the fe-

males ; and this difference can often be
detected even in the larval state. So con-
siderable is the difference between the

male and female cocoons of the silk-moth

(Bombyx mori), that in France they are

separated by a particular mode of weigh
ing.

13 In the lower classes of the animal

kingdom, the greater size of the females
seems generally to depend on their de-

veloping an enormous number of ova ,

and this may to a certain extent hold good
with insects. But Dr. Wallace has sug-
gested a much more probable explanation.
He finds, after carefully attending to the

development of the caterpillars of Bombyx
cynthia and yamamai, and especially to

that of some dwarfed caterpillars reared
from a second brood on unnatural food,
" that in proportion as the individual moth
is finer, so is the time required for its met-

amorphosis longer ; and for this reason
the female, which is the larger and heav-
ier insect, from having to carry her nu-

merous eggs, will be preceded by the male,
which is smaller and has less to mature. 14

Now as most insects are short-lived, and
as they are exposed to many dangers, it

would manifestly be advantageous to the

female to be impregnated as soon as pos-
sible. This end would be gained by the

males being first matured in large num-
bers ready for the advent of the females ;

and this again would naturally follow, as

Mr. A. R. Wallace has remarked, 15

through natural selection ; for the smaller
males would be first matured, and thus
would procreate a large number of off-

spring which would inherit the reduced
size of their male parents, while the larger
males from being matured later would
leave fewer offspring.

493. There are, however, exceptions to

the rule of male insects being smaller

than the females : and some of these

exceptions are intelligible. Size and

strength would be an advantage to the

males, which fight for the possession of

the females ; and in these cases, as with
the stag-beetle (Lucanus), the males are

larger than the females. There are, how-
ever, other beetles which are not known
to fight together, of which the males ex-

ceed the females in size ; and the mean-

ing of this fact is not known ; but in some
of these cases, as with the huge Dynas-

18 Robinet,
' Vers k Soie,' 1848, p. 207.

14 ' Transact. Ent. Soc.' 3d series, vol. v. p.

486.
18 '

Journal of Proc. Ent. Soc.' Feb. 4, 1867, p. lxx
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tes and Megasoma, we can at least see

that there would be no necessity for the

males to be smaller than the females, in

order to be matured before them, for

these beetles are net short-lived, and
there would be ample time for the pair-

ing of the sexes. So, again, male

dragon-flies (Libellulidae) are some-
times sensibly larger, and never smaller,
than the females ;

16 and as Mr. MacLach-
lan believes, they do not generally pair
with the females until a week or fort-

night has elapsed, and until they have as-

sumed their proper masculine colors.

But the most curious case, showing on
what complex and easily-overlooked re-

lations, so trifling a character as differ-

ence in size between the sexes may de-

pend, is that of the aculeate Hymenop-
tera ; for Mr. F. Smith informs me
that throughout nearly the whole of this

large group, the males, in accordance
with the general rule, are smaller than
the females, and emerge about a week
before them ; but among the Bees, the

males of Apis melltfica, Anthidium man-
icatum, and Anthophora acer-uorum, and

among the Fossores, the males of the

Methoca ichnetimonides, are larger than
the females. The explanation of this

anomaly is that a marriage flight is abso-

lutely necessary with these species, and the

male requires great strength and size in

order to carry the female through the air.

Increased size has here been acquired in

opposition to the usual relation between
size and the period of development, for

the males, though larger, emerge before
the smaller females.

494. We will now review the several

Orders, selecting such facts as more par-

ticularly concern us. The Lepidoptera
(Butterflies and Moths) will be retained

for a separate chapter.

Order, Thysanura. The members of

this lowly organized order are wingless,
dull-colored, minute insects, with ugly,
almost misshapen heads and bodies.

Their sexes do not differ ; but they are

interesting as showing us that the males

pay sedulous court to the females even
low down in the animal scale. Sir. J . Lub-
bock n says :

"
it is very amusing to see

these little creatures (Smynthurus luteus)

coquetting together. The male, which is

much smaller than the female, runs round
her, and they butt one another, standing

face to face, and moving backward and
forward like two playful lambs. Then
the female pretends to run away and the
male runs after her with a queer appear-
ance of anger, gets in front and stands

facing her again; then she turns coyly
round, but he, quicker and more active,
scuttles round too, and seems to whip
her with his antennas ; then for a bit

they stand face to face, play with their

antennas, and seem to be all in all to one
another."

495. Order, Diptera (Flies). The
sexes differ little in color. The greatest
difference, known to Mr. F. Walker, is

in the genus Bibio, in which the males
are blackish or quite black, and the fe-

males obscure brownish-orange. The
genus Elaphomyia, discovered by Mr.
Wallace 18 in New Guinea, is highly re-

markable, as the males are furnished with

horns, of which the females are quite des-
titute. The horns spring from beneath
the eyes, and curiously resemble those of

a stag, being either branched or palmated.
In one of the species, they equal the

whole body in length. They might be

thought to be adapted for fighting, but as
in one species they are of a beautiful pink
color, edged with black, with a pale cen-

tral stripe, and as these insects have

altogether a very elegant appearance, it

is perhaps more probable that they serve

as ornaments. That the males of some

Diptera fight together is certain ; for

Prof. Westwood 19 has several times seen
this with the Tipulaa. The males of

other Diptera apparently try to win the

females by their music : H. Miiller M

watched for some time two males of an
Eristalis courting a female ; they hovered
above her, and flew from side to side,

making a high humming noise at the

same time. Gnats and mosquitoes (Culi-

cidae) also seem to attract each other by
humming ; and Prof. Mayer has recently
ascertained that the hairs on the antennae

of the male vibrate in unison with the

notes of a tuning-fork, within the range
of the sounds emitted by the female.

The longer hairs vibrate sympathetically
with the graver notes, and the shorter

hairs with the higher ones. Landois also

asserts that he has repeatedly drawn
down a whole swarm of gnats by utter-

ing a particular note. It may be added
that the mental faculties of the Diptera

' For this and other statements on the size of
the sexes, see Kirby and Spence, ibid. vol. iii. p.

300 ; on the duration of life in insects, see p. 344." '
Transact. Linnean Soc.' vol. xxvi. 1868. p.

296.

Malay Archipelago,' vol. ii. 1869, p. 313.
ern Classification of Insects,' vol. ii. 1840,

p. 526.
40Anwendung. etc.,

' Verb. d.n.V. Jahrg.'xxix. p.
80. Mayer, in

' American Naturalist.' 1874, p. 23*.

'8 'The
'Mod

526.
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arc probably higher than in most other

insects, in accordance with their highly

developed nervous system.
21

496. Order, Hemiptera (Field-Bugs).
Mr. J. W. Douglas, who has particu-

larly attended to the British species, has

kindly given me an account of their sex-

ual differences. The males of some spe-
cies are furnished with wings, while the

females are wingless ; the sexes differ in

the form of their bodies, elytra, antennas

and tarsi ; but as the signification of these

differences are unknown, they may be

here passed over. The females are gen-

erally larger and more robust than the

males. With British, and, as far as Mr.

Douglas knows, with exotic species, the

sexes do not commonly differ much in

color ; but in about six British species the

male is considerably darker than the fe-

male, and in about four other species
the female is darker than the male.

Both sexes of some species are beauti-

fully colored ; and as these insects emit
an extremely nauseous odor, their con-

spicuous colors may serve as a signal that

they are unpalatable to insectivorous ani-

mals. In some few cases their colors

appear to be directly protective : thus
Prof. Hoffmann informs me that he could

hardly distinguish a small pink and green
species from the buds on the trunks of

lime-trees, which this insect frequents.

497. Some species of Reduvidas make a

stridulating noise ; and, in the case of /Y-

rates stridulus, this is said 22 to be effected

by the movement of the neck within the

pro-thoracic cavity. According to West-

ring, Reduvtuspersonatus also stridulates.

But I have no reason to suppose that this

is a sexual character, excepting that with
non-social insects there seems to be no
use for sound-producing organs, unless it

be as a sexual call.

498. Order, Homoptera. Every one
who has wandered in a tropical forest
must have been astonished at the din
made by the male Cicadas. The females
are mute ; as the Grecian poet Xenarchus
says,

"
Happy the Cicadas live, since they

all have voiceless wives." The noise thus
made could be plainly heard on board
the "

Beagle," when anchored at a quar-
ter of a mile from the shore of Brazil ;

11

A^
ee ^r ' T- Lowne's interesting work,

' On
he Anatomy of the Blow-fly, Musca vomitoria,'
1870, p. 14. He remarks (p. 33) that,

"
the captured

flies utter a peculiar plaintive note, and that this
sound causes other flies to disappear.""

Westwood, 'Modern Class, of Insects,' vol.
U. p. 473.

and Captain Hancock says it can be

heard at the distance of a mile. The
Greeks formerly kept, and the Chinese
now keep these insects in cages for the

sake of their song, so that it must be

pleasing to the ears of some men.28 The
Cica'didae usually sing during the day,
while the Fulgoridae appear to be night-

songsters. The sound, according to

Landois,
24

is produced by the vibration of

the lips of the spiracles, which are set

into motion by a current of air emitted

from the tracheae ; but this view has lately
been disputed. Dr. Powell appears to

have proved 25 that it is produced by the

vibration of a membrane, set into action

by a special muscle. In the living in-

sect, while stridulating, this membrane
can be seen to vibrate ; and in the dead
insect the proper sound is heard, if the

muscle, when a little dried and hardened,
is pulled with the point of a pin. In the

female the whole complex musical appa-
ratus is present, but is much less devel-

oped than in the male, and is never used
for producing sound.

499. With respect to the object of the

music, Dr. Hartman, in speaking of the

Cicada septemdecim of the United States.

says,
26 " the drums are now (June 6th

and yth, 1851) heard in all directions.

This I believe to be the marital summons
from the males. Standing in thick chest-

nut sprouts about as high as my head,
where hundreds were around me, I ob-
served the females coming around the

drumming males." He adds,
"
this sea-

son (Aug. 1868) a dwarf pear-tree in my
garden p'roduced about fifty larvae of Cic.

pruinosa ; and I several times noticed

the females to alight near a male while
he was uttering his clanging notes."

Fritz Miiller writes to me from S. Brazil

that he has often listened to a musical
contest between two or three males of a

species with a particularly loud voice, seat-

ed at a considerable distance from each
other : as soon as one had finished his

song, another immediately began, and
then another. As there is so much ri-

valry between the males, it is probable
that the females not only find them by
their sounds, but that, like female birds,

y3 These particulars are taken from Westwood 's
' Modern Class, of Insects,' vol. ii. 1840, p. 422
See, also, on the Fulgoridae, Kirby and Spence,
'
Introduct.' vol. ii. p. 401.
24 '

Zeitschrift fur wissenschaft. Zoolog.' B. xvii.

1867, s. 152-158.
9 ' Transact. New Zealand Institute,

1
vol. v.

1873, p. 286.
** I am indebted to Mr. Walsh for having sen'

me this extract from a 'Journal of the Doings ot
Cicada septemdecim,' by Dr. Hartman.
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they are excited or allured by the male

with the most attractive voice.

500. I have not heard of any well-

marked cases of ornamental differences

between the sexes of the Homoptera.
Mr. Douglas informs me that there are

three British species, in which the male
is black or marked with black bands,
while the females are pale-colored or ob-

501. Order, Orthoptera (Crickets and

Grasshoppers). The males in the three

saltatorial families in this Order are re-

markable for their musical powers,

namely the Achetidae or crickets, the

Locustidae for which there is no equiva-
lent English name, and the Acridiidae

or Grasshoppers. The stridulation pro-
duced by some of the Locustidae is so

loud that it can be heard during the night
at the distance of a mile ;

* and that made

by certain species is not unmusical even
to the human ear, so that the Indians on
the Amazons keep them in wicker cages.
All observers agree that the sounds serve

either to call or excite the mute females.

With respect to the migratory locusts of

Russia, Korte has given
ffl an interesting

case of selection by the female of a male.

The males of this species {Pachytylus
migratorius) while coupled with the fe-

male stridulate from anger or jealousy, if

approached by other males. The house-

cricket when surprised at night uses its

voice to warn its fellows.29 In North
America the Katy-did (Platyphylhim
concavum, one of the Locustidae) is de-

scribed ^ as mounting on the upper
branches of a tree, and in the evening be-

ginning
" his noisy babble, while rival

notes issue from the neighboring trees,

and the groves resound with the call of

Katy-dtd-she-did the live-long night."
Mr. Bates, in speaking of the European
field-cricket (one of the Achetidaa), says,
" the male has been observed to place
himself in the evening at the entrance of

his burrow, and stridulate until a female

approaches, when the louder notes are

succeeded by a more subdued tone, while

the successful musician caresses with his

antennas the mate he has won." 81 Dr.

87 L. Guilding,
' Transact. Linn. Soc.' vol. xv. p.

154.
a8 I state this on the authority of Koppen,

' Ueber die Heuschrecken in Sudrussland,' 1866,

p. 32, for 1 have in vain endeavored to procure
KBrte's work.

" Gilbert White, 'Nat. Hist, of Selborne,'
vol. ii. 1825, p. 262.

30
Harris,

* Insects of New England,' 1842, p.
128.

11 ' The Naturalist on the Amazons.' vol. i. 1863,

p. 252. Mr. Bates gives a very interesting discus-

Scudder was able to excite one of these
insects to answer him, by rubbing on a
file with a quill.*

1 In both sexes a re-
markable auditory apparatus has been
discovered by Von Siebold, situated in
the front legs.

88

502. In the three Families the sounds
are differently produced. In the males
of the Achetidas both wing-covers have
the same apparatus ; and this in the field-

cricket (Gryllus campestrts, fig. 7) con-
sists, as described by Landois,34 of from
131 to 138 sharp, transverse ridges or
teeth (st) on the under side of one of the
nervures of the wing-cover. This
toothed nervure is rapidly scraped across
a projecting, smooth, hard nervure (r) on
the upper surface of the opposite wing.
First one wing is rubbed over the other,
and then the movement is reversed. Both

wings are raised a little at the same time,
so as to increase the resonance. In some
species the wing-covers of the males are
furnished at the base with a talc-like

plate.
35 I here give a drawing (fig. 8) of

the teeth on the under side of the nervure
of another species of Gryllus, viz., G. do-
mesticus. With respect to the forma-
tion of these teeth, Dr. Gruber has
shown *s that they have been developed
by the aid of selection, from the minute
scales and hairs with which the wings
and body are covered, and I came to the
same conclusion with respect to those ol

the Coleoptera. But Dr. Gruber further

shows that their development is in part

directly due to the stimulus from the fric-

tion of one wing over the other.

503. In the Locustidae the opposite
wing-covers differ from each other in

structure and the action cannot, as in the

last family, be reversed. The left wing,
which acts as the bow, lies over the right

wing which serves as the fiddle. One of

the nervures (o) on the under surface of the

former is finely serrated, and is scraped
across the prominent nervures on the up-
per surface of the opposite or right wing.
In our British Phasgonura viridissima
it appeared to me that the serrated ner-

vure is rubbed against the rounded hind-

sion on the gradations in the musical apparatus
of the three families. See also Westwood,

' Mod-
ern Class.' vol. ii. pp. 445 and 453.

12 ' Proc. Boston Soc. of Nat. Hist.' vol. xi. April,
1868.

33 ' Nouveau Manuel d'Anat. Comp.' (French
translat.), torn. i. 1850, p. 567.

34 '

Zeitschrift fur wissenschaft. Zoolog.' B. xvii.

1867, s. 117.
35 Westwood,

' Modern Class, of Insects,' vol. i.

p. 440.
36 ' Ueber der Tonapparat der Locustiden, ein

Beitrag zum Darwinismus,'
' Zeitsch. fur wissensch.

Zoolog.' B. xxii. 1872, p. ioo.
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corner of the opposite wing, the edge of

which is thickened, colored brown, and

very sharp. In the right wing, but not in

the left, there is a little plate, as transpar-

ent as talc, surrounded by nervures, and

called the speculum. In Ephippiger
vitium, a member of this same family, we
have a curious subordinate modification ;

for the wing-covers are greatly reduced

in size, but
" the posterior part of the pro-

thorax is elevated into a kind of dome
over the wing-covers, and which has

probably the effect of increasing the

sound." "

504. We thus see that the musical ap-

paratus is more differentiated or special-
ized in the Locustidae (which include, I

believe, the most powerful performers
in the Order), than in the Achetidae, in

which both wing-covers have the same
structure and the same function.88 Lan-

dois, however, detected in one of the

Locustidae, namely in Decticus, a short

and narrow row of small teeth, mere rudi-

ments, on the inferior surface of the right

wing-cover, which underlies the other
and is never used as the bow. I observ-

ed the same rudimentary structure on the

under side of the right wing-cover in

Phasgomira viridtsstma. Hence we
may infer with confidence that the Lo-
custidas are descended from a form, in

which, as in the existing Achetidas, both

wing-covers had serrated nervures on
the under surface, and could be indiffer-

ently used as the bow ; but that in the

Locustidaa the two wing-covers gradually
became differentiated and perfected, on
the principle of the division of labor, the

one to act exclusively as the bow, and
the other as the fiddle. Dr. Gruber
takes the same view, and has shown that

rudimentary teeth are commonly found
on the inferior surface of the right wing.
By what steps the more simple apparatus
in the Achetidas originated, we do not
know, but it is probable that the basal

portions of the wing-covers originally
overlapped each other as they do at pres-
ent ; and that the friction of the ner-
vures produced a grating sound, as is

now the case with the wing-covers of the
female.89 A grating sound thus occa-

sionally and accidentally made by the

males, if it served them ever so little as a

w Westwood,
' Modern Class, of Insects,' vol. i.

P- 453-
8

Landois,
'
Zeitsch. f. wiss. Zoolog.' B. xvii.

1867, S. 121, 122.
'* Mr. Walsh also informs me that he has noticed

that the female of the Platyphyllum concavum,when captured makes a feeble grating noise by
shuffling her wing-covers together."

love-call to the females, might readily
have been intensified through sexual se-

lection, by variations in the roughness of

the nervures having been continually

preserved.

505. In the last and third Family,
namely the Acridiidae or grasshoppers,
the stridulation is produced in a very dif-

ferent manner, and according to Dr.

Scudder, is not so shrill as in the preced-
ing Families. The inner surface of the

femur is furnished with a longitudinal row
of minute, elegant, lancet-shaped elastic

teeth, from 85 to 93 in number
;

* and
these are scraped across the sharp, project-

ing nervures on the wing-covers, which
are thus made to vibrate and resound.
Harris 41

says that when one of the males

begins to play, he first
" bends the shank

of the hind-leg beneath the thigh, where
it is lodged in a furrow designed to re-

ceive it, and then draws the leg briskly

up and down. He does not play both
fiddles together, but alternately, first

upon one and then on the other." In

many species, the base of the abdomen
is hollowed out into a great cavity which
is believed to act as a resounding board.
In Pneumora a S. African genus belong-
ing to the same family, we meet with a
new and remarkable modification ; in

the males a small notched ridge projects

obliquely from each side of the abdomen,
against which the hind femora are rub-
bed.42 As the male is furnished with

wings (the female being wingless), it is

remarkable that the thighs are not rub-
bed in the usual manner against the

wing-covers ; but this may perhaps be
accounted for by the unusually small
size of the hind-legs. I have not been
able to examine the inner surface of the

thighs, which, judging from analogy,
would be finely serrated. The species of

Pneumora have been more profoundly
modified for the sake of stridulation than

any other orthopterous insect ; for in the

male the whole body has been converted
into a musical instrument, being distend-
ed with air, like a great pellucid bladder,
so as to increase the resonance. Mr.
Trimen informs me that at the Cape of

Good Hope these insects make a won-
derful noise during the night.

506. In the three foregoing families,
the females are almost always destitute
of an efficient musical apparatus. But
there are a few exceptions to this rule,

40
Landois, ibid. s. 113.

1 '
Insects of New England,' 1842, p. 133.
Westwood,

' Modern Classification,' vol. i.

462.
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for Dr. Gruber has shown that both sexes
of Ephippiger vitium are thus provided ;

though the organs differ in the male and
female to a certain extent. Hence we
cannot suppose that they have been trans-

ferred from the male to the female, as

appears to have been the case with the

secondary sexual characters of many
other animals. They must have been

independently developed in the two sexes,
which no doubt mutually call to each
other during the season of love. In

most other Locustidae (but not according
to Landois in Decticus) the females have
rudiments of the stridulatory organs prop-
er to the male ; from whom it is prob-
able that these have been transferred.

Landois also found such rudiments on
the under surface of the wing-covers of

the female Achetidas, and on the femora
of the female Acridiidas. In the Homop-
tera, also, the females have the proper
musical apparatus in a functionless state ;

and we shall hereafter meet in other
divisions of the animal kingdom with

many instances of structures proper to

the male being present in a rudimentary
condition in the female.

507. Landois has observed another

important fact, namely, that in the fe-

males of the Acridiidas, the stridulating
teeth on the femora remain throughout
life in the same condition in which they
first appear during the larval state in

both sexes. In the males, on the other

hand, they become further developed,
and acquire their perfect structure at the

last moult, when the insect is mature
and ready to breed.

508. From the facts now given, we
see that the means by which the males
of the Orthoptera produce their sounds
are extremely diversified, and are alto-

gether different from those employed by
the Homoptera.

43 But thoughout the

animal kingdom we often find the same

object gained by the most diversified

means ; this seems due to the whole or-

ganization having undergone multifarious

changes in the course of ages, and as

part after part varied different variations

were taken advantage of for the same

general purpose. The diversity of means
for producing sound in the three families

of the Orthoptera and in the Homoptera,
impresses the mind with the high im-
aortance of these structures to the males,
ar the sake of calling or alluring the

43 Landois has recent.y found in certain Orthop-
era rudimentary structures closely similar to the

sound-producing organs in the Homoptera ; and
this is a surprising fact. See '

Zeitschr. fur wis-
aeasch. Zoolog.' B. xzii. Heft. 3, 1871, p. 348-

females. We need feel no surprise at
the amount of modification which the

Orthoptera have undergone in this re-

spect, as we now know, from Dr. Scud--
der's remarkable discovery,

44 that there
has been more than ample time. This
naturalist has lately found a fossil insect
in the Devonian formation of New
Brunswick, which is furnished with " the
well-known tympanum or stridulating
apparatus of the male Locustidae." The
insect, though in most respects related
to the Neuroptera, appears, as is so often
the case with very ancient forms, to con-
nect the two related Orders of the Neu-
roptera and Orthoptera.

509. I have but little more to say on
the Orthoptera. Some of the species are

very pugnacious ; when two male field-

crickets \Grylluscampestris) are confined

together, they fight till one kills the

other ; and the species of Mantis are de-

scribed as maneuvering with their sword-
like front-limbs, like hussars with their

sabres. The Chinese keep these insects

in little bamboo cages, and match them
like game-cocks.

45 With respect to color,

some exotic locusts are beautifully orna-
mented ; the posterior wings being
marked with red, blue, and black ; but
as throughout the Order the sexes rarely
differ much in color, it is not probable that

they owe their bright tints to sexual se-

lection. Conspicuous colors may be of

use to these insects, by giving notice that

they are unpalatable. Thus it has been
observed 46 that a bright-colored Indian
locust was invariably rejected when of-

fered to birds and lizards. Some cases,

however, are known of sexual differences

in color in this Order. The male of an
American cricket 47 is described as being
as white as ivory, while the female va-
ries from almost white to greenish-yellow
or dusky. Mr. Walsh informs me that

the adult male of Spectrum femoratum
(one of the Phasmidae)

"
is of a shining

brownish-yellow color ; the adult female

being of a dull, opaque, cinereous brown ;

the young of both sexes being green."

Lastly, I may mention that the male of

one curious kind of cricket 48 is furnished

with " a long membranous appendage.

44 ' Transact. Ent. Soc.' ard series, vol. ii.

(' Journal of Proceedings,' p. 117.)
46 Westwood, ' Modern Class, of Insects,' vol. i.

p. 427 ; for crickets, p. 445.
44 Mr. Ch. Home, in

' Proc. Ent. Soc.' May 3,

1860, p. xii.
47 The (Ecanthus nivalis. Harris,

'
Insects of

New England,' 1842, p. 124. The two sexes of
(E. pellucidus of Europe differ, as I hear from
Victor Cams, in nearly the same manner.

48 Platyblemnus : Westwood, ' Modern Class.'
TOl. i. p. 447.
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which falls over the face like a veil ;

"

but what its use may be, is not known.

510. Order, Neuroptera. Little need

here be said, except as to color. In the

Ephemeridae the sexes often differ slightly

in their obscure tints ;

49 but it is not

probable that the males are thus rendered

attractive to the females. The Libellu-

lidae, or dragon-flies, are ornamented

with splendid green, blue, yellow, and

vermilion metallic tints; and the sexes

often differ. Thus, as Prof. Westwood
remarks,60 the males of some of the Agri-

onidae, "are of a rich blue with black

wings, while the females are fine green
with colorless wings." But in Agrion
Ramburii these colors are exactly revers-

ed in the two sexes.51 In the extensive

N. American genus of Hetaerina, the

males alone have a beautiful carmine spot
at the base of each wing. In Anaxjunt-
us the basal part of the abdomen in the

male is a vivid ultramarine blue, and in

the female grass-green. In the allied

genus Gomphus, on the other hand, and
in some other genera, the sexes differ but

little in color. In closely-allied forms

throughout the animal kingdom, similar

cases of the sexes differing greatly, or

very little, or not at all, are of frequent
occurrence. Although there is so wide
a difference in color between the sexes

of many Libellulidas, it is often difficult

to say which is the more brilliant ; and
the ordinary coloration of the two sexes

is reversed, as we have just seen, in one

species of Agrion. It is not probable
that their colors in any case have been

gained as a protection. Mr. MacLachlan,
who has closely attended to this family,
writes to me that dragon-flies the tyrant
of the insect-world are the least liable

of any insect to be attacked by birds or
other enemies, and he believes that their

bright colors serve as a sexual attraction.

Certain dragon-flies apparently are at-

tracted by particular colors ; Mr. Patter-
son observed & that the Agrionidae, o;

which the males are blue, settled in num-
bers on the blue float of a fishing line

while two other species were attractec

by shining white colors.

511. It is an interesting fact, firsi

noticed by Schelver, that in several gen-

ra belonging to two sub-families, the

males on first emergence from the pupa
1

tate, are colored exactly like the females ;

lut that their bodies in a short time as-

ume a conspicuous milky-blue tint, ow-

ng to the exudation of a kind of oil, solu-

jle in ether and alcohol. Mr. MacLach-
an believes that in the male of Libellula

depressa this change of color does not

occur until nearly a fortnight after the

metamorphosis, when the sexes are ready
o pair.

512. Certain species of Neurothemis
jresent, according to Brauer,58 a curious

:ase of dimorphism, some of the females

laving ordinary wings, while others

lave them "
very richly netted, as in the

males of the same species." Brauer
'

explains the phenomenon on Darwinian

)rinciples by the supposition that the

close netting of the veins is a secondary
sexual character in the males, which has
seen abruptly transferred to some of the

emales, instead of, as generally occurs,

to all of them." Mr. MacLachlan in-

:orms me of another instance of dimor-
phism in several species of Agrion, in

which some individuals are of an orange
color, and these are invariably females.

This is probably a case of reversion ; for

n the true Libellulas, when the sexes differ

in color, the females are orange or yellow ;

so that supposing Agrion to be descended
from some primordial form which resem-
bled the typical Libellulae in its sexual

characters, it would not be surprising
that a tendency to vary in this manner
should occur in the females alone.

513. Although many dragon-flies are

large, powerful, and fierce insects, the

males have not been observed by Mr.
MacLachlan to fight together, excepting,
as he believes, in some of the smaller

species of Agrion. In another group in

this Order, namely, the Termites or white

ants, both sexes at the time of swarming
may be seen running about,

" the male
after the female, sometimes two chasing
one female, and contending with great

eagerness who shall win the prize."
M

The Atropospulsatorius is said to make
a noise with its jaws, which is answered

by other individuals.55

514. Order, Hymenoptera. That in-

imitable observer, M. Fabre,56 in describ-

B. D. Walsh, the '

Pseudo-neuroptera o
Illinois,' in

'
Proc. Ent. Soc. of Philadelphia,

1862, p. -561.
1

' Modern Class.' vol. ii. p. 37.
1 Walsh, ibid. p. 381. I am indebted to this nat

uralist for the following facts on Hetaerina, Anax
and Gomphu*.H '

Transact. Ent. Soc.' vol. i. 1836, p. Ixxxi.

63 See abstract in the
'

Zoological Record '

for

1867, p. 450.
64 Kirby and Spence,

' Introduct. to Ento-
mology,' vol. ii. 1818, p. 35.

86
Houzeau,)' Les Facultes Mentales,' etc. Tom.

i.
p. 104.
* See an interesting article, 'The Writings of

Fabre,' in '
Nat. Hist. Review,' April, i86a, p. iaa<
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ing the habits of Cerceris, a wasp-like
insect, remarks that fights frequently
ensue between the males for the posses-
sion of some particular female, who sits

an apparently unconcerned beholder of

the struggle for supremacy, and when
the victory is decided, quietly flies away
in company with the conqueror." West-
wood 5T

says that the males of one of the

saw-flies (Tenthredins)
" have been

found fighting together, with their man-
dibles locked." As M. Fabre speaks of

the males of Cerceris striving to obtain a

particular female, it may be well to bear
in mind that insects belonging to this

Order have the power of recognizing
each other after long intervals of time,
and are deeply attached. For instance,
Pierre Huber, whose accuracy no one
doubts, separated some ants, and when,
after an interval of four months, they
met others which had formerly belonged
to the same community, they recognized
and caressed one another with their an-
tennae. Had they been strangers they
would have fought together. Again,
when two communities engage in a
battle, the ants on the same side some-
times attack each other in the general
confusion, but they soon perceive their

mistake, and the one ant soothes the

other.58

515. In this Order slight differences in

color, according to sex, are common, but

conspicuous differences are rare except
in the family of Bees ; yet both sexes of

certain groups are so brilliantly colored
for instance in Chrysis, in which ver-

milion and metallic greens prevail that

we are tempted to attribute the result to

sexual selection. In the Ichneumonids,
according to Mr. Walsh,59 the males are
almost universally lighter-colored than
the females. On the other hand, in the

Tenthredinida2 the males are generally
darker than the females. In the Siricidas

the sexes frequently differ ; thus the male
of Sirexjuvencus is banded with orange,
while the female is dark purple ; but it

is difficult to say which sex is the more
ornamented. In Tremex columbce the
female is much brighter-colored than
the male. I am informed by Mr. F.

Smith, that the male ants of several

species are black, the females being tes-

taceous.

516. In the family of Bees, especially

67 ' Journal of Proc. of Entomolog. Soc.' Sept.
7, 1863, p. 169.

68 P. Huber,
' Recherches sur les Moeurs des

Fourmis,' 1810, pp. 150, 165.
69 '

Proc. Entomolog. Soc. of Philadelphia,' 1866,
pp. 238-239.

in the solitary species, as I hear trom the
same entomologist, the sexes often differ
in color. The males are generally the

brighter, and in Bombus as well as
in Apathus, much more variable in color
than the females. In Anthophora retusa.
the male is of a rich fulvous-brown,
while the female is quite black : so are
the females of several species of Xylocopa,
the males being bright yellow. On the
other hand the females of some species,
as of Andrcenafutva, are much brighter-
colored than the males. Such differ-

ences in color can hardly be accounted
for by the males being defenseless and
thus requiring protection, while the
females are well defended by their

stings. H. Miiller,60 who has partic-

ularly attended to the habits of bees, at-

tributes these differences in color in

chief part to sexual selection. That
bees have a keen perception of color is

certain. He says that the males search

eagerly and fight for the possession of

the females ; and he accounts through
such contests for the mandibles of the

males being in certain species larger than
those of the females. In some cases the

males are far more numerous than the

females, either early in the season, or at

all times and places, or locally ; whereas
the females in other cases are appar-
ently in excess. In some species the

more beautiful males appear to have
been selected by the females ; and in

others the more beautiful females by the

males. Consequently in certain genera
(Miiller, p. 42), the males of the several

species differ much in appearance,
while the females are almost indistin-

guishable ; in other genera the reverse

occurs. H. Miiller believes (p. 82) that

the colors gained by one sex through
sexual selection have often been trans-

ferred in a variable degree to the other

sex, just as the pollen-collecting appara-
tus of the female has often been trans-

ferred to the male, to whom it is abso-

lutely useless.61

* 'Anwendung der Darwin'schen Lehre au(
Bienen.' Verh. d. n. Jahrg. xxix.

61 M. Perrier in his article
'
la Selection sexuelle

d'apres Darwin '

(' Revue Scientifique,' Feb. 1873.

p. 868), without apparently having reflected much
on the subject, objects that as the males of social

bees are known to be produced from unfertilized

ova, they could not transmit new characters to

their male offspring. This is an extraordinary ob-

jection. A female bee fertilized by a male, which

presented some character facilitating the union ol

the sexes, or rendering him more attractive to the

female, would lay eggs which would produce only
females ; but these young females would next year
produce males ; and will it be pretended that such
males would not inherit the characters of their

male grandfathers ? To take a case with ordinary
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517. Mutilla Eurofxea makes a stridu-

lating noise ; and according to Goureau 82

both sexes have this power. He attributes

the sound to the friction of the third and

preceding abdominal segments, and I

find that these surfaces are marked with

very fine concentric ridges ; but so is the

projecting thoracic collar, into which the

head articulates, and this collar, when
scratched with the point of a needle,

emits the proper sound. It is rather sur-

prising that both sexes should have the

power of stridulating, as the male is

winged and the female wingless. It is

notorious that Bees express certain emo-

tions, as of anger, by the tone of their

humming; and according to H. Miiller

(p. 80), the males of some species make a

peculiar singing noise while pursuing the

females.

518. Order, Coleoptera (Beetles).

Many beetles are colored so as to resem-

ble the surfaces which they habitually

frequent, and they thus escape detection

by their enemies. Other species, for in-

stance diamond-beetles, are ornamented
with splendid colors, which are often ar-

ranged in stripes, spots, crosses, and
other elegant patterns. Such colors can

hardly serve directly as a protection, ex-

cept in the case of certain flower-feeding

species ; but they may serve as a warn-

ing or means of recognition, on the same

principle as the phosphorescence of the

glow-worm. As with beetles the colors

of the two sexes are generally alike, we
have no evidence that they have been

gained through sexual selection ; but
this is at least possible, for they may have
been developed in one sex and then trans-

ferred to the other ; and this view is even
in some degree probable in those groups
which possess other well-marked second-

ary sexual characters. Blind beetles,
which cannot of course behold each oth-

er's beauty, never, as I hear from Mr.
Waterhouse, jun., exhibit bright colors

though they often have polished coats ;

but the explanation of their obscurity
may be that they generally inhabit caves
and other obscure stations.

519. Some Longicorns, especially cer-

ain Prionidje, offer an exception to the

rule that the sexes of beetles do not dif-

er in color. Most of these insects are

arge and splendidly colored. The males
n the genus Pyrodes,

63 which I saw in

Mr. Bates' collection, are generally red-

der but rather duller than the females,

he latter being colored of a more or less

splendid golden-green. On the other

land, in one species the male is golden-

jreen, the female being richly tinted with

ed and purple. In the genu^ Esmeralda
he sexes differ so greatly in color that

hey have been ranked as distinct spe-
cies ; in one species both are of a beauti-

ul shining green, but the male has a red

thorax. On the whole, as far as I could

udge, the females of those Prionida?, in

which the sexes differ, are colored more

richly than the males, and this does not

accord with the common rule in regard to

color, when acquired through sexual se-

lection.

520. A most remarkable distinction be-

tween the sexes of many beetles is pre-
sented by the great horns which rise from
the head, thorax, and clypeus of the

males ; and in some few cases from the

under surface of the body. These horns,
in the great family of the Lamellicorns,
resemble those of various quadrupeds,
such as stags, rhinoceroses, etc., and are

wonderful both from their size and di-

versified shapes. Instead of describing
them, I have given figures of the males
and females of some of the more remark-
able forms. (Figs, gto 13.) The females

generally exhibit rudiments of the horns
in the form of small knobs or ridges ; but

some are destitute of even the slightest
rudiment. On the other hand, the horns
are nearly as well developed in the female

as in the male of Phanceus lancifer; and

only a little less well developed in the fe-

males of some other species of this genus
and of Copris. I am informed by Mr.
Bates that the horns do not differ in any

animals as nearly parallel as possible : if a female
of any white quadruped or bird were crossed by a
male of a black breed, and the male and female off-

spring
were paired together, will it be pretended

that the grandchildren would not inherit a tend-
ency to blackness from their male grandfather ?

The acquirement of new characters by the sterile
worker-bees is a much more difficult case, but 1

have endeavored to show in my '

Origin of Spe-
cies,' how these sterile beings are subjected to the
power of natural selection.

Quoted by Westwood,
' Modern Class, of In

sects, vol. i. p. 214.

88 Pyrodespulckerrimus, in which the sexes dif-

fer conspicuously, has been described by Mr.
Bates in

' Transact. Ent. Soc.' 1869, p. 50. I will

specify the few other cases in which I have heard
of a difference in color between the sexes of bee-
tles. Kirby and Spence (' Introduct. to Entomol-

ogy,' vol. iii. p. 301) mention a Cantharis. Melee,
Rhagium, and the Leptura testacea ; the male oi

the fetter being testaceous, with a black thorax
and the female of a dull red all over. These two
latter beetles belong to the family of Longicorns.
Messrs. R. Trimen and Waterhouse, jun., inform
me of two Lamellicorns, viz.. a Pentrichia and

Trichii.s, the male of the latter being more obscure-

ly colored than the female. In Tillus elon^atus
the male is black, and the female always, as it is

believed, of a dark blue color, with a red thorax.

The male, also, of Orsodacna atra, as I hear from
Mr. Walsh, is black, the female (the so-called O,

r-ujicollis) having a rufous thorax.
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manner corresponding with the more im-

oortant characteristic differences between
the several subdivisions of the family :

thus within the same section of the genus
Onthophagus. there are species which
have a single horn, and others which have
two.

521. In almost all cases, the horns are

remarkable for their excessive variabili-

ty ; so that a graduated series can be

formed, from the most highly developed
males to others so degenerate that they
can barely be distinguished from the fe-

males. Mr. Walsh " found that in Pha-
nceus carnifex the horns were thrice as

long in some males as in others. Mr.

Bates, after examining above a hundred
males of Onthophagus rangifer (fig. 13),

thought that he had at last discovered a

species in which the horns did not vary ;

out further research proved the contrary.

522. The extraordinary size of the

horns, and their widely different structure
in closely allied forms t indicate that they
have been formed for some purpose ; but
their excessive variability in the males of

the same species leads to the inference

that this purpose cannot be of a definite

nature. The horns do not show marks
of friction, as if used for any ordinary
work. Some authors suppose

65 that as

the males wander about much more than
the females, they require horns as a de-

fense against their enemies ; but as the
horns are often blunt, they do not seem
well adapted for defense. The most ob-
vious conjecture is that they are used by
the males for fighting together ; but the
males have never been observed to fight ;

nor could Mr. Bates, after a careful exam-
ination of numerous species, find any suf-

ficient evidence in their mutilated or
broken condition, of their having been
thus used. If the males had been habit-

ual fighters, the size of their bodies would

probably have been increased through
sexual selection, so as to have exceeded
that of the females ; but Mr. Bates, after

comparing the two sexes in above a hun-
dred species of -the Copridse, did not find

any marked difference in this respect

among well-developed individuals. In

Lethrus, moreover, a beetle belonging to

the same great division of the Lamelli-

corns, the males are known to fight, but
are not provided with horns, though their

mandibles are much larger than those of

the female.

84 '

Proc. Entomolog. Soc. of Philadelphia,'
1864, p. 228.

* 5 Kirby and Spence,
' Introduct. Entomolog.'

vol iii. p 300.

523. The conclusion that the horns
have been acquired as ornaments is that
which best agrees with the fact of their

having been so immensely, yet not fixed-

ly, developed, as shown by their extreme

variability in the same species, and by their

extreme diversity in closely-allied species.
This view will at first appear extremely
improbable, but we shall hereafter find

with many animals standing much higher
in the scale, namely fishes, amphibians,
reptiles and birds, that various kinds of

crests, knobs, horns and combs have been

developed apparently for this sole pur-
pose.

524. The males of Onitis furcifer (fig.

14), and of some other species of the

genus, are furnished with singular pro-
jections on their anterior femora, and with
a great fork or pair of horns on the lower
surface of the thorax. Judging from oth-

er insects, these may aid the male in

clinging to the female. Although the

males have not even a trace of a horn on
the upper surface of the body, yet the fe-

males plainly exhibit a rudiment of a sin-

gle horn on the head (fig. 15. a), and of a
crest (b} on the thorax. That the slight
thoracic crest in the female is a rudiment
of a projection proper to the male, though
entirely absent in the male of this partic-
ular species, is clear : for the female of

Bubas bison (a genus which comes next
to Onitis) has a similar slight crest on the

thorax, and the male bears a great pro-
jection in the same situation. So, again,
there can hardly be a doubt that the little

point (a) on the head of the female Onitis

furcifer, as well as on the head of the

females of two or three allied species, is a

rudimentary representative of the cephalic
horn, which is common to the males of so

many Lamellicorn beetles, as in Phanaeus

(fig. 1 8).

525. The old belief that rudiments
have been created to complete the scheme
of nature is here so far from holding
good, that we have a complete inversion

of the ordinary state of things in the fam-

ily. We may reasonably suspect that the

males originally bore horns and trans-

ferred them to the females in a rudimen-

tary condition, as in so many other La-
mellicorns. Why the males subsequently
lost their horns, we know not ; but this

may have been caused through the prin-

ciple of compensation, owing to the devel-

opment of the large horns and projec-
tions on the lower surface ; and as these

are confined to the males, the rudiments
of the upper horns on the females would
not have been thus obliterated.
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526. The cases hitherto given refer to

the Lamellicorns, but the males of some

few other beetles, belonging to two widely
distinct groups, namely, the Curculionidae

and Staphylinidae, are furnished with

horns in the former on the lower surface

of the body,
88 in the latter on the upper

surface of the head and thorax. In the

Staphylinidae, the horns of the males are

extraordinarily variable in the same spe-

cies, just as we have seen with the La-

mellicorns. In Siagonium we have a case

of dimorphism, for the males can be di-

vided into two sets, differing greatly in

the size of their bodies and in the devel-

opment of their horns, without interme-

diate gradations. In a species of Bledius

also belonging to the Staphylinidae, Pro-

fessor Westwood states that,
" male spec-

imens can be found in the same locality
in which the central horn of the thorax is

very large, but the horns of the head quite
rudimental ; and others, in which the tho-

racic horn is much shorter, whilst the

protuberances on the head are long."
67

Here we apparently have a case of com-

pensation, which throws light on that just

given of the supposed loss of the upper
horns by the males of Onitis.

527. Law of Battle. Some male bee-

tles, which seem ill-fitted for fighting,
nevertheless engage in conflicts for the

possession of the females. Mr. Wallace 68

saw two males of Leptorhynchus angus-
tatus, a linear beetle with a much donga-
ted rostrum,

"
fighting for a female, who

stood close by busy at her boring. They
pushed at each other with their rostra, and
clawed and thumped, apparently in the

greatest rage." The smaller male, how-
ever, "soon ran away, acknowledging him-
self vanquished." In some few cases male
beetles are well adapted for fighting, by
possessing great toothed mandibles, much
larger than those of the females. This is

the case with the common stag-beetle
(Lucanus ceruus), the males of which
emerge from the pupal state about a week
before the other sex, so that several may
often be seen pursuing the same female.
At this season they engage in fierce con-
flicts. When Mr. A. H. Davis 69 enclosed

Kirby and Spence,
'

Introduct. Entomolog.'
Vol. 111. p. 329.

' ' Modern Classification of Insects,' vol. i. p.
172: Siagonium, p. 172. In the British Museum I
noticed one male specimen of Siagonium in an in-
termediate condition, so that the dimorphism is
not strict.

Kil

P- "5

.

' "The Malay Archipelago,' vol. ii. 1869, p. 276.
iley, Sixth 'Report on Insects of Missouri, 1874

- "-- -

'Entomological Magazine,' vol. i. 1833, p. 82
ace also on the conflicts of this species. Kirby and

two males with one female in a box, the

larger male severely pinched the smaller

one until he resigned his pretensions. A
friend informs me that when a boy he
often put the males together to see them

fight, and he noticed that they were much
bolder and fiercer than the females, as

with the higher animals. The males
would seize hold of his finger, if held in

front of them, but not so the females, al-

though they have stronger jaws. The
males of many of the Lucanidae, as well

as of the above-mentioned Leptorhyn-
chus, are larger and more powerful in-

sects than the females. The two sexes

of Lethrus cephalotes (one of the Lamelli-

corns) inhabit the same burrow ; and the

male has larger mandibles than the fe-

male. If, during the breeding-season, a

strange male attempts to enter tne bur-

row he is attacked ; the female does not

remain passive, but closes the mouth of

the burrow, and encourages her mate by
continually pushing him on from behind .

and the battle lasts until the aggressor is

killed or runs away.
70 The two sexes of

another Lamellicorn beetle, the Ateuchus
cicatricosus, live in pairs, and seem much
attached to each other ; the male excites

the female to roll the balls of dung in

which the ova are deposited ; and if she is

removed, he becomes much agitated. If

the male is removed the female ceases all

work, and as M. Brulerie 71 believes would
remain on the same spot until she died.

528. The great mandibles ot the male
Lucanidae are extremely variable both in

size and structure, and in this respect re-

semble the horns on the head and thorax of

many male Lamellicorns and Staphylini-
dae. A perfect series can be formed from
the best-provided to the worst-provided
or degenerate males. Although the man-
dibles of the common stag-beetle, and

probably of many other species, are used
as efficient weapons for fighting, it is

doubtful whether their great size can thus
be accounted for. We have seen that

they are used by the Lucanus elaphus of

N. America for seizing the female. As
they are so conspicuous and so elegantly
branched, and as owing to their great

length they are not well adapted for

pinching, the suspicion has crossed my
mind that they may in addition serve as
an ornament, like the horns on the head

Spence, ibid. vol. iii. p. 314; and Westwood, ibid,

vol. i. p. 187.
70 Quoted from Fischer, in ' Diet. Class. d'Hist.

Nat.' torn. x. p. 324.
71 'Ann. Soc. Entomolog. France,' 1866, as

quoted in 'Journal of Travel,' by A. Murray. 1868,

P- '35-
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and thorax of the various species above
described. The male Chiasognathus
Grantii of S. Chile a splendid beetle

belonging to the same family has enor-

mously developed mandibles ; he is bold

and pugnacious ; when threatened he
faces round, opens his great jaws, and at

the same time stridulates loudly. But
the mandibles were not strong enough to

pinch my finger so as to cause actual

pain.

529. Sexual selection, which implies the

possession of considerable perceptive pow-
ers and of strong passions, seems to have
been more effective with the Lamellicorns
than with any other family of beetles.

With some species the males are pro-
vided with weapons for fighting; some
live in pairs and show mutual affection ;

many have the power of stridulating when
excited ; many are furnished with the

most extraordinary horns, apparently for

the sake of ornament ; and some, which
are diurnal in their habits, are gorgeously
colored. Lastly, several of the largest
beetles in the world belong to this family,
which was placed by Linnaeus and Fabri-

cius at the head of the Order.72

Stridulating organs. Beetles belong-
ing to many and widely distinct families

possess these organs. The sound thus

produced can sometimes be heard at the
distance of several feet or even yards,

78

but it is not comparable with that made
by the Orthoptera. The rasp generally
consists of a narrow, slightly-raised surface

crossed by very fine, parallel ribs, some-
times so fine as to cause iridescent colors,
and having, a very elegant appearance un-
der the microscope. In some cases, as
with Typhceus, minute, bristly or scale-

like prominences, with which the whole

surrounding surface is covered in approx-
imately parallel lines, could be traced pass-
ing into the ribs of the rasp. The transi-

tion takes place by their becoming con-
fluent and straight, and at the same time
more prominent and smooth. A hard

ridge on an adjoining part of the body
serves as the scraper for the rasp, but this

scraper in some cases has been specially
modified for the purpose. It is rapidly
moved across the rasp, or conversely the

rasp across the scraper.

531 . These organs are situated in widely
different positions. In the carrion-beetles

(Necrophorus) two parallel rasps stand on
the dorsal surface of the fifth abdominal

7a Westwood,
' Modern Class.' vol. i. p. 184.

73 Wollaston,
' On certain Musical Curculiomdae,'

' Annals and Mag. of Nat. Hist.' vol. vi. 1860, p. 14.

segment, each rasp
74

consisting of 126 to

140 fine ribs. These ribs are scraped
against the posterior margins of the ely-
tra, a small portion of which projects be-

yond the general outline. In many Cri-

oceridae, and in Clythra \-punctata (one of
the Chrysomelidae), and in some Tenebrio-
nidae, etc.,

75 the rasp is seated on the dor-
sal apex of the abdomen, on the pygidium
or pro-pygidium, and is scraped in the
same manner by the elytra. In Hetero-
cerus, which belongs to another family,
the rasps are placed on the sides of the
first abdominal segment, and are scraped
by ridges on the femora.76 In certain Cur-
culionidae and Carabidae,77 the parts are

completely reversed in position, for the

rasps are seated on the inferior surface of

the elytra, near their apices, or along their

outer margins, and the edges of the ab-
dominal segments serve as the scrapers.
In Pelobius Hermanni (one of Dytiscidae
or water-beetles) a strong ridge runs paral-
lel and near to the sutural margin of the

elytra, and is crossed by ribs, coarse in the

middle part, but becoming gradually finer

at both ends, especially at the upper end ;

when this insect is held under water or in

the air, a stridulating noise is produced
by the extreme horny margin o^f the ab-

domen being scraped against the rasps.
In a great number of long-horned beetles

(Longicornia) the organs are situated quite
otherwise, the rasp being on the meso-
thorax, which is rubbed against the pro-
thorax : Landois counted 238 very fine ribs

on the rasp of Cerambyx heros.

532. Many Lamellicorns have the power
of stridulating, and the organs differ

greatly in position. Some species stridu-

late very loudly, so that when Mr. F.

Smith caught a Trox sabulosus, a game-
keeper, who stood by, thought he had

74 Landois,
'
Zeitschrift fur wiss. Zoolog.' B. xvii.

1867, s. 127.
7 * I am greatly indebted to Mr. G. R. Crotch for

having sent me many prepared specimens of vari-
ous beetles belonging to these three families and to

others, as well as for valuable information. He be-
lieves that the power of stndulation in the Clythra
has not been previously observed. I am also much
indebted to Mr. E. W. Janson, for information and
specimens. I may add that my son. Mr. F. Darwin,
finds that Dermestes murinus stridul: t-s, but he
searched -in vain for the apparatus. Scolytus has

lately been described by Dr. Chapman as a stridu-

lator, in the Entomologist's Monthly Magazine,
vol. vi. p. 130." Schi6dte, translated in

' Annals and Mag. of
Nat. Hist." vol. xx. 1867, p. 37.

77
Westring has described (Kroyer,

'
Naturhist.

Tidskrift,' B. ii. 1848-49,0. 334) the stridulating or-

gans in these two, as well as in other families. In
the Carabidae I have examined Elaphrus uligino-
sus and Blethisa multipunftata^ sent to me by Mr.
Crotch. In Blethisa the transverse ridges on the
furrowed border of the abdominal segment do not,
as far as I could judge, come into play in scraping
the rasps on the elytra.
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caught a mouse ; but I failed to discover

the proper organs in this beetle. In Geo-

trupes and Typhoeus a narrow ridge runs

obliquely across the coxa of each hind-leg

(having in G. stercorarius 84 ribs), which

is scraped by a specially projecting part
of one of the abdominal segments. In

the nearly allied Copris lunarts, an exces-

sively narrow fine rasp runs along the sut-

ural margin of the elytra, with another

short rasp near the basal outer margin ;

but in some other Coprini the rasp is

seated, according to Leconte,78 on the dor-

sal surface of the abdomen. In Oryctes
it is seated on the pro-pygidmm ; and,

according to the same entomologist, in

some other Dynastini, on the under sur-

face of the elytra. Lastly. Westring
states that in Omaloplia brunnea the rasp
is placed on the pro-sternum, and the scra-

pe- <sn the meta-sternum, the parts thus

occupying the under surface of the body,
instead of the upper surface as in the

Longicorns.
533. We thus see that in the different

coleopterous families the stridulating or-

gans are wonderfully diversified in posi-
tion, but not much in structure. Within
the same family some species are pro-
vided with these organs, and others are

destitute of them. This diversity is in-

telligible, if we suppose that originally va-
rious beetles made a shuffling or hissing
noise by the rubbing together of any hard
and rough parts of their bodies, which

happened to be in contact ; and that from
the noise thus produced being in some
way useful, the rough surfaces were grad-
ually developed into regular stridulating
organs. Some beetles as they move, now
produce, either intentionally or uninten-

tionally, a shuffling noise, without posses-
sing any proper organs for the purpose.
Mr. Wallace informs me that the Euchi-
rus longimanus (a Lamellicorn, with the
anterior legs wonderfully elongated in the

male)
"
makes, while moving, a low hiss-

ing sound by the protrusion and contrac-
tion of the abdomen ; and when seized
it produces a grating sound by rubbing
its hind-legs against the edges of the ely-
tra." The hissing sound is clearly due to
a narrow rasp running along the sutural

margin of each elytron ; and I could like-

wise make the grating sound by rubbing
the shagreened surface of the femur
against the granulated margin of the cor-

responding elytron ; but I could not here
detect any proper rasp; nor is it likely

Tt I am indebted to Mr. Waish, of Illinois, for
having sent me extracts from Leconte's '

Introduc-
tion to Entomology,' pp. 101, 143.

that I could have overlooked it in so large
an insect. After examining Cychrus. and

reading what Westring has written about
this beetle, it seems very doubtful whether
it possesses any true rasp, though it has
the power of emitting a sound.

534. From the analogy of the Orthop-
tera and Homoptera, I expected to find

the stridulating organs in the Coleoptera
differing according to sex ; but Landois,
who has carefully examined several spe-
cies, observed no such difference ; nor did

Westring ;
nor did Mr. G. R. Crotch in

preparing the many specimens which he
had the kindness to send me. Any dif-

ference in these organs, if slight, \vould,

however, be difficult to detect, on account
of their great variability. Thus, in the

first pair of specimens of Necrophorus ki--

mator and of Pelobhis which I examined,
the rasp was considerably larger in the

male than in the female ; but not so with

succeeding specimens. In Geotrupesstt-r-
corarius the rasp appeared to me thicker,

opaquer, and more prominent in three

males than in the same number of females ;

in order, therefore, to discover whether
the sexes differed in their power of strid-

ulating, my son, Mr. F. Darwin, collected

fifty-seven living specimens, which he sep-
arated into two lots, according as they
made a greater or lesser noise, when held
in the same manner. He then examined
all these specimens, and found that the

males were very nearly in the same pro-
portion to the females in both the lots.

Mr. F. Smith has kept alive numerous
specimens of Monoynchus pseudacori
(Curculionidas), and is convinced that

both sexes stridulate, and apparently in

an equal degree.

535. Nevertheless, the power of stridu-

lating is certainly a sexual character in

some few Coleoptera. Mr. Crotch dis-

covered that the males alone of two spe-
cies of Heliopathes (Tenebrionidag) pos-
sess stridulating organs. I examined five

males of H.gibbus, and in all these there

was a well-developed rasp, partially divid-

ed into two, on the dorsal surface of the

terminal abdominal segment ; while in the

same number of females there was not
even a rudiment of the rasp, the membrane
of this segment being transparent, and
much thinner than in the male. In H. cri-

bratostriatus the male has a similar rasp,

excepting that it is not partially divided
into two portions, and the female is com-
pletely destitute of this organ ; the male
in addition has on the apical margins of

the elytra, on each side of the suture,
three or four short longitudinal ridges,



THE DESCEXT OF MAX. '63

which are crossed by extremely fine ribs,

parallel to and resembling those on the

abdominal rasp; whether these ridges
serve as an independent rasp, or as a

scraper for the abdominal rasp, I could

not decide : the female exhibits no trace

of this latter structure.

536. Again, in three species of the La-

mellicorn genus Oryctes, we have a nearly

parallel case. In the females of O. gry-
phus and nasicornis the ribs on the rasp
of the pro-pygidium are less continuous

and less distinct than in the males; but

the chief difference is that the whole up-
per surface of this segment, when held in

the proper light, is seen to be clothed with

hairs, which are absent or are represented

by excessively fine down in the males.

It should be noticed that in all Coleoptera
the effective part of the rasp is destitute

of hairs. In O. wnegalenszs the differ-

ence between the sexes is more strongly
marked, and this is best seen when the

proper abdominal segment is cleaned and
viewed as a transparent object. In the

female the whole surface is covered with

little separate crests, bearing spines ;

while in the male these crests, in proceed-
ing toward the apex, become more and
more confluent, regular, and naked ; so

that three-fourths of the segment is cov-

ered with extremely fine parallel ribs,

which are quite absent in the female. In

the females, however, of all three species
of Oryctes, a slight grating or stridulating
sound is produced, when the abdomen of

a softened specimen is pushed backward
and forward.

537. In the case of the Heliopathes and

Oryctes there can hardly be a doubt that

the males stridulate in order to call or to

excite the females ; but with most beetles

the stridulation apparently serves both
sexes as a mutual call. Beetles stridulate

under various emotions, in the same man-
ner as birds use their voices for many
purposes besides singing to their mates.

The great Chiasognathus stridulates in

anger or defiance , many species
do the

same from distress or fear, if held so that

they cannot escape ; by striking the hol-

low stems of trees in the Canary Islands,

Messrs. Wollaston and Crotch were able

to discover the presence of beetles belong-

ing to the genus Acalles by their stridula-

tion. Lastly, the male Ateuchus stridu-

lates to encourage the female in her work,

and from distress when she is remov-
ed. 79 Some naturalists believe that beetles

make this noise to frighten away their en-

emies ; but I cannot think that a quadru-
ped or bird, able to devour a large beetle,
would be frightened by so slight a sound.
The belief that the stridulation serves as a
sexual call is supported by the fact that
death-ticks (Anobtum tessellatum} are
well known to answer each other's ticking,
and, as I have myself observed, a tapping
noise artificially made. Mr. Doubleday
also informs me that he has sometimes
observed a female ticking,

80 and in an
hour of two afterward has found her
united with a male, and on one occasion
surrounded by several males. Finally, it

is probable that the two sexes of many
kinds of beetles were at first enabled to

find each other by the slight shuffling
noise produced by the rubbing together of

the adjoining hard parts of their bodies ;

and that as those males or females which
made the greatest noise succeeded best

in finding partners, rugosities on various

parts of their bodies were gradually de-

'/eloped by means of sexual selection into

true stridulating organs.

CHAPTER XL

INSECTS, continued. ORDER LEPIDOP-
TERA.

(BUTTERFLIES AND MOTHS.)

Courtship of butterflies Battles Ticking noise-
Colors common to both sexes, or more brilliant

in the males Examples Not due to the direct
action of the conditions of life Colors adapted
for protection Colors of moths Display Per-

ceptive powers of the Lepidoptera Variability
Causes of the difference in color between the

males and females Mimicry, female butterflies

more brilliantly colored than the males Bright
colors of caterpillars Summary and concluding
remarks on the secondary sexual characters of
insects Birds and insects compared.

538. IN this great Order the most inter-

esting points for us are the differences in

color between the sexes of the same spe-
cies, and between the distinct species of

the same genus. Nearly the whole of

the following chapter will be devoted to

this subject , but I will first make a few
remarks on one or two other points.

' M. P. de la Brulerie, as quoted in '-Journal of

Travel,' A. Murray, vol. i. 1868, D. T.&.

80 According to Mr. Doubleday,
"
the noise is pro-

duced by the insect raising itself on its legs as high
as it can, and then striking i

fs thorax five or six

times, in rapid succession, against the substance

upon which it is sitting."' For references on this

subject see Landois, 'Zeitschrift fur wissen. Zoo-

log.' B. xvii. s. 131. Oliver says (as quoted by Kir-

by and Spence, '"Introduct.
1

vol. ii. p. 305) that the
female of Pimelia striata produces a rather loud
sound by striking her abdomen against any hard

substance,
" and that the male, obedient to this

call, soon attends her, and they pair.'*
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Several males may often be seen pursuing
and crowding round the same female.

Their courtship appears to be a prolonged
affair, for I have frequently watched one

or more males pirouetting round a female

until I was tired, without seeing the end

of the courtship. Mr. A. G. Butler also

informs me that he has several times

watched a male courting a female for a

full quarter of an hour ; but she pertina-

ciously refused him, and at last settled

on the ground and closed her wings, so as

to escape from his addresses.

539. Although butterflies are weak and

fragile creatures, they are pugnacious,
and an Emperor butterfly

J has been cap-

tured with the tips of its wings broken

from a conflict with another male. Mr.

Collingwood, in speaking of the frequent
battles between the butterflies of Borneo,

says,
"
They whirl round each other with

the greatest rapidity, and appear to be

incited by the greatest ferocity."

540. The Ageronia feronia makes a

noise like that produced by a toothed

wheel passing under a spring catch, and
which can be heard at the distance of

several yards : I noticed this sound at Rio
de Janeiro, only when two of these but-

terflies were chasing each other in an ir-

regular course, so that it is probably
made during the courtship of the sexes.2

541. Some moths also produce sounds ;

for instance, the males of Thecophora
fovea. On two occasions Mr. F. Bu-
chanan White 8 heard a sharp quick noise

made by the male of Hylophila prasi-
nana, and which he believes to be pro-
duced, as in Cicada, by an elastic mem-
brane, furnished with a muscle. He
quotes, also, Guenee, that Setina pro-
duces a sound like the ticking of a watch,

apparently by the aid of " two large tym-
paniform vesicles, situated in the pectoral

region ;

'' and these,
" are much more de-

veloped in the male than in the female."
Hence the sound-producing organs in the

Lepidoptera appear to stand in some re-

lation with the sexual functions. I have
not alluded to the well-known noise
made by the Death's Head Sphinx, for it

1 ADatura Iris :
* The Entomologist's Weekly

intelligence,' 1859, p. 139. For the Bornean Butter-
lies, see C. Collingwood,

' Rambles of a Natural-
ist,' 1868. p. 183.

* See my '

Journal of Researches,' 1845, p. 33.
Mr. Doubleday has detected (' Proc. Ent. Soc.'
March 3d, 1845, P- I2 3) a peculiar membranous sac
at the base of the front wings, which is probably
connected with the production of the sound. For
the case of Thecophora, see '

Zoological Record,"
1869, p. 401. For Mr. Buchanan White's observa-
tions, "The Scottish Naturalist,' July, 1872, p.
114.

* ' The Scottish Naturalist,' July, 1872, p. 213.

is generally heard soon after the moth has

emerged from its cocoon.

542. Girard has always observed that

the musky odor, which is emitted by two

species of Sphinx moths, is peculiar to the

males ;

* and in the higher classes we
shall meet with many instances of the

males alone being odoriferous.

543. Every one must have admired the

extreme beauty of many butterflies and
of some moths ; and it may be asked, arc

their colors and diversified patterns the

result of the direct action of the physical
conditions to which these insects have
been exposed without any benefit being
thus derived ? Or have successive va

nations been accumulated and determined
as a protection, or for some unknown

purpose, or that one sex may be attractive

to the other ? And, again, what is the

meaning of the colors being widely dif-

ferent in the males and females of certain

species, and alike in the two sexes of

other species of the same genus ? Before

attempting to answer these questions a

body of facts must be given.

544. With our beautiful English butter-

flies, the admiral, peacock, and painted

lady (Vanessae), as well as many others,

the sexes are alike. This is also the case

with the magnificent Heliconidas, and
most of the Danaidas in the tropics. But
in certain other tropical groups, and in

some of our English butterflies, as the

purple emperor, orange-tip, etc. (Apatura
Iris and Anthocharis cardamines}, the

sexes differ either greatly or slightly in

color. No language suffices to describe

the splendor of the males of some tropical

species. Even within the same genus we
often find species presenting extraordi-

nary differences between the sexes, while

others have their sexes closely alike. Thus
in the South American genus Epicalia, Mr.

Bates, to whom I am indebted for most
of the following facts, and for looking
over this whole discussion, informs me
that he knows twelve species, the two
sexes of which haunt the same stations

(and this is not always the case with

butterflies), and which, therefore, cannot
have been differently affected by external

conditions.6 In nine of these twelve spe-
cies the males rank among the most brill-

iant of all butterflies, and differ so

greatly from the comparatively plain fe-

males that they were formerly placed in

distinct genera. The females of these

4 '

Zoological Record,' 1869, p. 347.
6 See also Mr. Bates's paper in

'

Proc. Ent. Soc.
of Philadelphia,' 1865, p. 206. Also Mr. Wallace on
the same subject, in regard to Diadema, in

' Trans-
act. Entomofog. Soc. of London,' 1869, p. 278.
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nine species resemble each -other in their

general type of coloration ; and they
likewise resemble both sexes of the spe-
cies in several allied genera, found in va-
rious parts of the world. Hence we may
infer that these nine species, and probably
all the others of the genus, are descended
from an ancestral form which was
colored in nearly the same manner. In

the tenth species the female still retains

the same general coloring, but the male
resembles her, so that he is colored m a
much less gaudy and contrasted manner
than the males of the previous species.
In the eleventh and twelfth species, the

females depart from the usual type, for

they are gayly decorated almost like the

males, but in a somewhat less degree.
Hence in these two latter species the

bright colors of the male seem to have
been transferred to the females ; while
in the tenth species the male has either

retained or recovered the plain colors of

the female, as well as of the parent-form
of the genus. The sexes in these three

cases have thus been rendered nearly
alike, though in an opposite manner. In
the allied genus Eubagis, both sexes of

some of the species are plain-colored and

nearly alike ; while with the greater num-
ber the males are decorated with beautiful

metallic tints in a diversified manner, and
differ much from their females. The fe-

males throughout the genus retain the

same general style of coloring, so that

they resemble one another much more

closely than they resemble their own
males.

545. In the genus Papilio, all the spe-
cies of the yEneas group are remarkable
for their conspicuous and strongly con-

trasted colors, and they illustrate the fre-

t
uent tendency to gradation in the

imount of difference between the sexes.

in a few species, for instance in P. asca-

nius, the males and females are alike ; in

others the males are either a little brighter,
ye very much more superb than the fe-

males. The genus Junonia, allied to our

Vanessas, offers a nearly parallel case, for

although the sexes of most of the species
resemble each other and are destitute of

i ich colors, yet in certain species, as in /.

cenone, the "male is rather more bright-
colored than the female, and in a few (for
instance J. andremiajd) the male is so

different from ihe female that he might
be mistaken for an entirely distinct spe-
ries.

546. Another striking case was pointed
out to me in the British Museum by Mr.

A. Butler, namely, one of the tropical

American Thechse, in which both sexes
are nearly alike and wonderfully splendid ;

in another species the male is colored in

a similarly gorgeous manner, while the
whole upper surface of the female is of a
dull uniform brown. Our common little

English blue butterflies of the genus Ly-
caena, illustrate the various differences in

color between the sexes, almost as well,

though not in so striking a manner, as
the above exotic genera. In Lycoena
agestis both sexes have wings of a brown
color, bordered with small ocellated

orange spots, and are thus alike. In L.

oegon the wings of the male are of a fine

blue bordered with black , while those of

the female are brown, with a similar

border, closely resembling the wings of

L. agestis. Lastly, in L. arion both
sexes are of a blue color and are very
like, though in the female the edges of

the wings are rather duskier, with the

black spots plainer ; and in a bright blue
Indian species both sexes are still more
alike.

547. I have given the foregoing details

in order to show, in the first place, that

when the sexes of butterflies differ, the
male as a general rule is the more beauti-

ful, and departs more from the usual type
of coloring of the group to which the spe-
cies belongs. Hence in most groups the

females of the several species resemble
each other much more closely than do the

males. In some cases, however, to which
I shall hereafter allude, the females are
colored more splendidly than the males.
In the second place, these details have
been given to bring clearly before the

mind that within the same genus, the
two sexes frequently present every gra-
dation from no difference in color, to so

great a difference that it was long before

the two were placed by entomologists in

the same genus. In the third place, we
have seen that when the sexes nearly re-

semble each other, this appears due either

to the male having transferred his colors

lo the female, or to the male having re-

tained, or perhaps recovered, the primor-
dial colors of the group. It also deserves

notice that in those groups in which the

sexes differ, the females usually somewhat
resemble the males, so that when the

males are beautiful to an extraordinar\

degree, the females almost invariably ex-

hibit some degree of beauty. From the

many cases of gradation in the amount ol

difference between the sexes, and from
the prevalence of the same general typ
of coloration thioughout the whole of tht

same group, we ma} conclude, thai, 'hs
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causes have generally been the same which

have determined the brilliant coloring of

the males alone of some species, and of

both sexes of other species.

548. As so many gorgeous butterflies

inhabit the tropics, it has often been sup-

posed that they owe their colors to the

great heat and moisture of these zones ;

but Mr. Bates 6 has shown by the com-

parison of various closely-allied groups
of insects from the temperate and tropical

regions, that this view cannot be main-

tained ; and the evidence becomes con-

clusive when brilliantly-colored males and

plain-colored
females of the same species

inhabit the same district, feed on the same

food, and follow exactly the same habits

of life. Even when the sexes resemble

each other, we can hardly believe that

their brilliant and beautifully-arranged
colors are the purposeless result of the

nature of the tissues and of the action of

the surrounding conditions.

549. With animals of all kinds, when-
ever color has been modified for some

special purpose, this has been, as far as

we can judge, either for direct or indirect

protection, or as an attraction between

the sexes. With many species of butter-

flies the upper surfaces of the wings are

obscure ; and this in all probability leads

to their escaping observation and danger.
But butterflies would be particularly lia-

ble to be attacked by their enemies when
at rest ; and most kinds while resting
raise their wings vertically over their

backs, so that the lower surface alone is

exposed to view. Hence it is this side

which is often colored so as to imitate the

objects on which these insects commonly
rest. Dr. Rossler, I believe, first noticed

the similarity of the closed wings of cer-

tain Vanessa? and other butterflies to the

bark of trees. Many analogous and strik-

ing facts could be given. The most in-

teresting one is that recorded by Mr.
Wallace 7 of a common Indian and Su-
matran butterfly (Kallima), which disap-
pears like magic when it settles on a
bush ; for it hides its head and antennas
between its closed wings, which, in form,
color and veining, cannot be distinguished
from a withered leaf with its footstalk.

In some other cases the lower surfaces of

the wings are brilliantly colored, and yet
are protective ; thus in Thecla rubi the

wings when closed are of an emerald

'The Naturalist on '.he Amazons,' vol. i. 1863,
p. 19.

7 See the interesting article in the
'

Westminster
Review,' July, 1867, p. /o. A woodcut of the Kalli-
ma i riviu by M>. Wallace in

' Hardwicke's Sci-
tijce Gossip,' 5pt. 1867, p. 196.

green, and resemble the young leaves ol

the bramble, 'on which in spring this but-

terfly may often be seen seated. It is also

remarkable that in very many species in

which the sexes differ greatly in color on
their upper surface, the lower surface is

closely similar or identical in both sexes,

and serves as a protection.
8

550. Although the obscure tints both
of the upper and under sides of many
butterflies no doubt serve to conceal

them, yet we cannot extend this view to

the brilliant and conspicuous colors on
the upper surface of such species as our
admiral and peacock Vanessae, our white

cabbage-butterflies (Pieris), or the great
swallow-tail Papilio which haunts the

open fens for these butterflies are thus

rendered visible to every living creature.

In these species both sexes are alike ; but

in the common brimstone butterfly (Gonep-
teryx rhamni), the male is of an intense

yellow, while the female is much paler ;

and in the orange-tip (Anthocharis car-

damines) the males alone have their wings
tipped with bright orange. Both the

males and females in these cases are con-

spicuous, and it is not credible that their

difference in color should stand in any
relation to ordinary protection. Prof.

Weismann remarks,9 that the female of

one of the Lycaenag expands her brown

wings when she settles on the ground, and
is then almost invisible ; the male, on the

other hand, as if aware of the danger in-

urred from the bright blue of the upper
surface of his wings, rests with them
closed ; and this shows that the blue col-

or cannot be in any way protective. Nev-

ertheless, it is probable that conspicuous
colors are indirectly beneficial to many
species, as a warning that they are unpal-
atable. For in certain other cases, beauty
has been gained through the imitation of

other beautiful species, which inhabit the

same district and enjoy an immunity from
attack by being in some way offensive to

their enemies ; but then \ve have to account
for the beauty of the imitated species.

551. As Mr. Walsh has remarked to me,
the females of our orange-tip butterfly
above referred to, and of an American

species (Anth. genutid] probably show us

the primordial colors of the parent-species
of the genus ; for both sexes of four or

five widely-distributed species are colored

in nearly the same manner. As in several

previous cases, we may here infer that it

is the males of Anth. cardamines and

8 Mr. G. Fraser, in
'

Nature,' April, 1871, p. 489.
' Einfluss der Isolirung auf die ArtbiUlung,

1872, p. 58.
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genutia which have departed from the

usual type of the genus. In the Anth.
sara from California, the orange-tips to

the wings have been partially developed
in the female ; but they are paler than in

the male, and slightly different in some
other respects. In an allied Indian form,
the Iphtas glaucippe, the orange-tips are

fully developed in both sexes. In this

Iphias, as pointed out to me by Mr. A.

Butler, the under surface of the wings
marvelously resembles a pale-colored
leaf ; and in our English orange-tip, the

under surface resembles the flower-head of

the wild parsley, on which the butterfly
often rests at night.

10 The same reason
which compels us to believe that the low-
er surfaces have here been colored for the

sake of protection, leads us to deny that

the wings have been tipped with bright

orange for the same purpose, especially
when this character is confined to the

males.

552. Most Moths rest motionless during
the whole or greater part of the day with
their wings depressed ; and the whole up-
per surface is often shaded and colored in

an admirable manner, as Mr. Wallace
has remarked, for escaping detection.

The front wings of the Bombycidae and
Noctuidce, 11 when at rest, generally over-

lap and conceal the hind-wings ; so that

the latter might be brightly colored with-

out much risk ; and they are in fact often

thus colored. During flight, moths
would often be able to escape from their

enemies ; nevertheless, as the hind-wings
are then fully exposed to view, their bright
colors must generally have been acquired
at some little risk. But the following
fact shows how cautious we ought to be
in drawing conclusions on this head. The
common Yellow Under-wings (Triphaena)
often fly about during the day or early

evening, and are then conspicuous from
the color of their hind-wings. It would

naturally be thought that this would be a
source of danger ; but Mr. J. Jenner Weir
believes that it actually serves them as a
means of escape, for birds strike at these

brightly colored and fragile surfaces, in-

stead of at the body, For instance, Mr.
Weir turned into his aviary a vigorous
specimen of Triphcena pronuba, which
was instantly pursued by a robin ; but the

bird's attention being caught by the col-

ored wings, the moth was not captured

10 See the interesting observations by Mr. T. W.
Wood, ' The Student,' Sept., 1868, p. 81.

11 Mr. Wallace in
' Hardwicke's Science Gossip,'

Sept., 1867, p. 193.

until after about fifty attempts, ana small
portions of the wings were repeatedly
broken off. He tried the same experi-
ment, in the open air, with a swallow and
T. fimbria ; but the large size of this
moth probably interfered with its cap-
ture. 1- We are thus reminded of a state-
ment made by Mr. Wallace,13

namely,
that in the Brazilian forests and Malayan
islands many common and highly-deco-
rated butterflies are weak flyers, though
furnished with a broad expanse of wing ;

and they
" are often captured with pierced

and broken wings, as if they had been
seized by birds, from which they had es-

caped : if the wings had been much
smaller in proportion to the body, it seems
probable that the insect would more fre-

quently have been struck or pierced in a
vital part, and thus the increased expanse
of the wings may have been indirectly ben-
eficial."

553. Display. The bright colors of

many butterflies and of some moths are

specially arranged for display, so that they
may be readily seen. During the night
colors are not visible, and there can be no
doubt that the nocturnal moths, taken as
a body, are much less gayly decorated
than butterflies, all of which are diurnal
in their habits. But the moths of certain

families, such as the Zygasnidas, several

Sphingidte, Uraniidae, some Arctiidas and
Saturniidaj, fly about during the day or

early evening, and many of these are ex-

tremely beautiful, being far brighter col-

ored than the strictly nocturnal kinds. A
few exceptional cases, however, of bright-
colored nocturnal species have been re-

corded.14

554. There is evidence of another kind
in regard to display. Butterflies, as be-
fore remarked, elevate their wings when
at rest, but while basking in the sunshine
often alternately raise and depress them,
thus exposing both surfaces to full view ;

and although the lower surface is often

colored in an obscure manner as a protec-
tion, yet in many species it is as highly
decorated as the upper surface, and some-
times in a very different manner. In

some tropical species the lower surface is

even more brilliantly colored than the up-

12 See also, on this subject, Mr. Weir's paper in
' Transact. Ent. Soc.' 1869, p. 23.

8 ' Westminster Review,' July, 1867, p. 16.
14 For instance, Lithosia

; but Prof. Westwood
(' Modern Class, of Insects,' vol. ii. p. 390) seems
surprised at this case. On the relative colors of
diurnal and nocturnal Lepidoptera, see ibid. pp.
333 and 392 ; also Harris,

'

Treatise on the Insects
of New England,' 1842- p. 315.
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per.
16 In the English fritillaries (Argyn-

nis) the lower surface alone is ornament-

ed with shining silver. Nevertheless, as a

general rule, the upper surface, which is

probably more fully exposed, is colored

more brightly and diversely than the lower.

Hence the lower surface generally affords

to entomologists the more useful charac-

ter for detecting the affinities of the vari-

ous species. Fritz Miiller informs me
that three species of Castnia are found

near his house in S. Brazil : of two of them

the hind-wings are obscure, and are al-

ways covered by the front-wings when
these butterflies are at rest ; but the third

species has black hind-wings, beautifully

spotted with red and white, and these

are fully expanded and displayed when-

ever the butterfly rests. Other such cases

could be added.

555. If we now turn to the enormous

group of moths, which, as I hear from

Mr. Stainton, do not habitually expose
the under surface of their wings to full

view, we find this side very rarely colored

with a brightness greater than, or even

equal to, that of the upper side. Some
exceptions to the rule, either real or ap-

parent, must be noticed, as the case of

Hypopyra.
16 Mr. Trimen informs me

that in Guen6e's great work, three moths
are figured, in which the under surface

is much the more brilliant. For instance,
in the Australian Gastrophora the upper
surface of the fore-wing is pale grayish-
ocherous, while the lower surface is mag-
nificently ornamented by an ocellus of

cobalt-blue, placed in the midst of a black

mark, surrounded by orange-yellow, and
this by bluish-white. But the habits of

these three moths are unknown ; so that

no explanation can be given of their un-
usual style of coloring. Mr. Trimen also

informs me that the lower surface of the

wings in certain other Geometrae 17 and

quadrifid Noctuae are either more varie-

gated or more brightly-colored than the

upper surface ; but some of these species
have the habit of "

holding their wings
quite erect over their backs, retaining
them in this position for a considerable
time

"
and thus exposing the under

surface to view. Other species, when

settled on the ground or herbage, now
and then suddenly and slightly lift up
heir wings. Hence the lower surface of

the wings being brighter than the upper
surface in certain moths is not so anom-
alous as it at first appears. The Satur-

niidae include some of the most beautiful

of all moths, their wings being decorated,
as in our British Emperor moth, with fine

ocelli ; and Mr. T. W. Wood 18 observes
that they resemble butterflies in some of

their movements ;

" for instance, in the

jentle waving up and down of the wings
as if for display, which is more charac-

teristic of diurnal than of nocturnal Lep-
"doptera."

556. It is a singular fact that no Brit-

ish moths which are brilliantly colored,

and, as far as I can discover, hardly any
foreign species, differ much in color ac-

cording to sex ; though this is the case

with many brilliant butterflies. The
male, however, of one American moth,
the Saturnia lo, is described as having
its fore-wings deep yellow, curiously
marked with purplish-red spots ; while

the wings of the female are purple-brown,
marked with gray lines.19 The British

moths which differ sexually in color are

all brown, or of various dull yellow tints,

or nearly white. In several species the

males are much darker than the females,
2 '

and these belong to groups which gener-
ally fly about during the afternoon. On
the other hand, in many genera, as Mr.
Stainton informs me, the males have the

hind-wings whiter than those of the fe-

male of which fact Agrotis exclama-
ttonis offers a good instance. In the

Ghost moth (Hepialus humulz) the dif-

ference is more strongly marked ; the

males being white, and the females yellow
with darker markings.

21
It is probable

11 Such differences between the upper and low-
er surfaces cf the wings of several species of Papil-
10, may be seen in the beautiful plates to Mr. Wal-
lace's Memoir on the Papilionidae of the Malayan
Region,' in

'

Transact. Linn. Soc.' vol. xxv. part i

life.
* See Mr. Wormald on this moth :

'
Proc. Ent

Soc.' March ad, 1868.
IT See also an account of the S. American genus

Erateina (one of the Geometrae) in ' Transact. Ent
Soc. new series, vol. v. pi. xv. and xvi.

'Proc. Ent. Soc. of London,' July 6, 1868, p.
xxvii.

19 Harris,
'

Treatise,' etc., edited by Flint, 1862,

80 For instance, I observe in my son's cabinet
that the males are darker than the females in the

Lasiocampa yuercus, Odonestis potatoria, Hypo-
gyntna dispar^ Dasychira pudibunda. and Cycnia
mendica. In this latter species the difference in

color between the two sexes is strongly marked
;

and Mr. Wallace informs me that we here have, as
he believes, an instance of protective mimicry
confined to one sex, as will hereafter be more fully-

explained. The white female of the Cycnia re-

sembles the very common Spilosoma menthrasti,
both sexes of which are white ; and Mr. Stainton
observed that this latter moth was rejected with
utter disgust by a whole brood of young turkeys,
which were fond of eating other moths ; so that if

the Cycnia was commonly mistaken by British
birds for the Spilosoma. it would escape being de-
voured, and its white deceptive color would thus
be highly beneficial.

81 It is remarkable, that in the Shetland Islands
the male of this moth, instead of differing widely
from the female, frequently resembles her closely
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that in these cases the males are thus

rendered more conspicuous, and more

easily seen by the females while flying
about in the dusk.

557. From the several foregoing facts

it is impossible to admit that the brilliant

colors of butterflies, and of some few
moths, have commonly been acquired for

the sake of protection. We have seen

that their colors and elegant patterns are

arranged and exhibited as if for display.
Hence I am led to believe that the fe-

males prefer or are most excited by the

more brilliant males ; for on any other

supposition the males would, as far as we
can see. be ornamented to no purpose.
We know that ants and certain Lamelli-
corn beetles are capable of feeling an at-

tachment for each other, and that ants

recognize their fellows after an interval

of several months. Hence there is no
abstract improbability in the Lepidoptera,
which probably stand nearly or quite as

high in the scale as these insects, having
sufficient mental capacity to admire

bright colors. They certainly discover

flowers by color. The Humming-bird
Sphinx may often be seen to swoop down
from a distance on a bunch of flowers in

the midst of green foliage , and I have
been assured by two persons abroad,
that these moths repeatedly visit flowers

painted on the walls of a room, and vainly
endeavor to insert their proboscis into

them. Fritz Mu'ller informs me that sev-

eral kinds of butterflies in S. Brazil show
an unmistakable preference for certain

colors over others ; he observed that they
very often visited the brilliant red flowers
of five or six genera of plants, but never
the white or yellow flowering species of

the same and other genera, growing in

the same garden , and I have received
other accounts to the same effect. As I

hear from Mr. Doubleday, the common
white butterfly often flies down to a bit

of paper on the ground, no doubt mistak-

ing it for one of its own species. Mr.

Collingvvood
^ in speaking of the diffi-

culty in collecting certain butterflies in the

Malay Archipelago, states that " a dead

specimen pinned upon a conspicuous twig
will often arrest an insect of the same

species in its headlong flight, and bring

in color (see Mr. MacLachlan, 'Transact. Ent. Soc.'
vol. ii. 1866, p. 459). Mr. G. Fraser suggests (' Na-
ture,' April, 1871, p. 489) that at the season of the
year when the ghost-moth appears in these north-
ern islands, the whiteness of the males would not
be needed to render them visible to the females in
the twilight night.M ' Rambles of a Naturalist in the Chinese Seas,'
1868, p. 182.

it down within easy reach of the net, es-

pecially if it be of the opposite sex."

558. The courtship of butterflies is, as
before remarked, a prolonged affair. The
males sometimes fight together in ri-

valry ; and many may be seen pursuing
or crowding round the same female.
Unless, then, the females prefer one male
to another, the pairing must be left to
mere (.chance, and this does not appear
probable. If, on the other hand, the
females habitually, or even occasionally,
prefer the more beautiful males, the col-

ors of the latter will have been rendered

brighter by degrees, and will have been
transmitted to both sexes or to one sex.

according to the law of inheritance whicn
has prevailed. The process of sexual
selection will have been much facilitated,

if the conclusion can be trusted, arrived
at from various kinds of evidence in the

supplement to the ninth chapter ; namely,
that the males of many Lepidoptera, at

least in the imago state, greatly exceed
the females in number.

559. Some facts, however, are opposed
to the belief that female butterflies prefer
the more beautiful males ; thus, as I have
been assured by several collectors, fresh

females may frequenciy be seen paired
with battereu, faded, or dingy males
but this is a circumstance which could

hardly fail often to follow from the males

emerging from their cocoons earlier than
the females. With moths of the family
of the Bombycidae. the sexes pair imme-
diately after assuming the imago state;
for they cannot feed, owing to the rudi-

mentary condition of their mouths.
The females, as several entomologists
have remarked to me, lie in an almost

torpid state, and appear not to evince the

least choice in regard to their partners.
This is the case with the common silk-

moth (JB. mori ), as I have been told by
some continental and English breeders.

Dr. Wallace, who has had great experi-
ence in breeding Bombyx cynthia, is con-
vinced that the females evince no choice
or preference. He has kept above 300 of

these moths together, and has often

found the most vigorous females mated
with stunted males. The reverse ap-
pears to occur seldom ; for, as he believes,
the more vigorous males pass over the

weakly females, and are atti acted by
those endowed with most vitality Nev-
ertheless, the Bombycidas, though ob-

scurely-colored, are often beautiful to our

eyes from their elegant and mottled
shades.

560. I have as yet only referred to the
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species in which the males are brighter col-

ored than the females, and I have attrib-

uted their beauty to the females for many
generations having chosen and paired
with the more attractive males. But con-

verse cases occur, though rarely, in

which the females are more brilliant than

the males ; and here, as I believe, the

males have selected the more beautiful

females, and have thus slowly added to

their beauty. We do not know why in

various classes of animals the males of

some few species have selected the more

beautiful females instead of having gladly

accepted any female, as seems to be the

general rule in the animal kingdom ; but

if, contrary to what generally occurs with

the Lepidoptera, the females were much
more numerous than the males, the lat-

ter would be likely to pick out the

more beautiful females. Mr. Butler

showed me several species of Callidryas
in the British Museum, in some of which
the females equalled, and in others greatly

surpassed the males in beauty ;
for the

females alone have the borders of

their wings suffused with crimson and

orange, and spotted with black. The

plainer males of these species closely re-

semble each other, showing that here the

females have been modified , whereas in

those cases, where the males are the more
ornate, it is these which have been modi-

fied, the females remaining closely alike.

561. In England we have some analo-

gous cases, though not so marked. The
females alone of two species of Thecla
have a bright-purple or orange patch on
their fore-wings. In Hipparchiathe sexes
do not differ much ; but it is the female
of H. fanira which has a conspicuous
light-brown patch on her wings ; and the
females of some of the other species are

brighter colored than their males. Again,
the females of Colzas edusa and hyale
have "

orange or yellow spots on the
black marginal border, represented in

the males only by thin streaks ;" and in

Pieris it is the females which "are orna-
mented with black spots on the fore-wings,
and these are only partially present in the
males." Now the males of many butter-
flies are known to support the females

during their marriage flight; but in the

species just named it is the females which
support the males; so that the part
which the two sexes play is reversed, as is

their relative beauty. Throughout the
animal kingdom the males commonly take
the more active share in wooing, and their

beauty seems to have been increased by
*.he females having accepted the more at-

tractive individuals ; but with these but-

terflies, the females take the more active

part in the final marriage ceremony, so

that we may suppose that
they likewise

do so in the wooing ; and in this case we
can understand how it is that they have
been rendered the more beautiful. Mr.

Meldola, from whom the foregoing state-

ments have been taken, says in conclu-

sion ;

"
Though I am not convinced of

the action of sexual selection in produc-
ing the colors of insects, it cannot be
denied that these facts are strikingly cor-

roborative of Mr. Darwin's views." 28

562. As sexual selection primarily de-

pends on variability, a few words must
be added on this subject. In respect to

color there is no difficulty, for any num-
jer of highly variable Lepidoptera could

je named. One good instance will suf-

ice. Mr. Bates showed me a whole se-

ries of specimens of Papilio sesostris and
P. childrencE ; in the latter the males
varied much in the extent of the beauti-

fully enameled green patch on the fore-

wings, and in the size of the white mark,
and of the splendid crimson stripe on the

hind-wings ; so that there was a great
contrast among the males between the

most and the least gaudy. The male of

Papilio sesostris is much less beautiful

than of P. childrence : and it likewise va-

ries a little in the size of the green patch
on the fore- wings, and in the occasional

appearance of the small crimson stripe or,

the hind-wings, borrowed, as it would
seem, from its own female ; for the fe-

males of this and of many other species
in the ./Eneas group possess this crimson

stripe. Hence between the brightest

specimens of P. sesostris and the dullest

of P. childrence, there was but a small

interval ; and it was evident that as for

as mere variability is concerned, then-

would be no difficulty in permanently in-

creasing the beauty of either species by
means of selection. The variability is

here almost confined to the male sex ;

but Mr. Wallace and Mr. Bates have
shown 24 that the females of some species
are extremely variable, the males being

23 '

Nature,' April 27, 1871, p. 508. Mr. Mel-
dola quotes Donzel, in

'

Soc. Ent. de Fiance,' 1837,

p. 77, on the flight of butterflies while pairing.
See also Mr. G. Fraser, in

'

Nature,' April 20.

1871^.489, on the sexual differences of several
British butterflies.

24 Wallace on the Papilionidae of the Malayan
Region, in

'

Transact. Linn. Soc.' vol. xxv. 1865.

pp. 8, 36. A striking case of a rare variety, Strictly
intermediate between two other well-marked fe-
male varieties, is given by Mr. Wallace. See also
Mr. Bates, in

'

Proc. Entomolog. Soc.' Nov. 19,

1866, p xl.
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nearly constant. In a future chapter I

shall have occasion to show that the

beautiful eye-like spots, or ocelli, found
on the wings of many Lepidoptera, are

eminently variable. I may here add that

these ocelli offer a difficulty on the the-

ory of sexual selection ; for though ap-

pearing to us so ornamental, they are

never present in one sex and absent

in the other, nor do they ever differ

much in the two sexes.25 This fact is

at present inexplicable ; but if it should

hereafter be found that the formation of

an ocellus is due to some change in the

tissues of the wings, for instance, occur-

ring at a very early period of development,
\ve might expect, from what we know of

the laws of inheritance, that it would be
transmitted to both sexes, though arising
and perfected in one sex alone.

563. On the whole, although many seri-

ous objections may be urged, it seems

probable that most of the brilliantly col-

ored species of Lepidoptera owe their col-

ors to sexual selection, excepting in cer-

tain cases, presently to be mentioned, in

.vhich conspicuous colors have been

gained through mimicry as a protection.
Prom the ardor of the male throughout
the animal kingdom, he is generally will-

;;\~r to accept any female; and it is the

nale which usually exerts a choice.

1 -nee, if sexual selection has been effi-

cient with the Lepidoptera, the male,
when the sexes differ, ought to be the

more brilliantly colored, and this un-
;1 mbtedly is the case. When both sexes

are brilliantly colored and resemble each

other, the characters acquired by the

males appear to have been transmitted to

both. We are led to this conclusion

by cases, even within the same genus,
of gradation from an extraordinary
amount of difference to identity in color

between the two sexes.

564. But it may be asked whether the

differences in color between the sexes

may not be accounted for by other means
besides sexual selection. Thus the males
and females of the same species of butter-

ly are in several cases known * to inhabit

ent stations, the former commonly
:

ng in the sunshine, the latter haunt-

in- gloomy forests. It is therefore pos-
sible that different conditions of life may
have acted directly on the two sexes ;

35 Mr. Bates was so kind as to lay this subject
before the Entomological Society, and I have re-

ceived answers to this effect from several entomol-

ogists.
a H. W. Bates, 'The Naturalist on the Ama-

zons,' vol. ii. 1863, p. 228. A. R. Wallace, in
"

Transact. Linn. Soc.' vol. xxv. 1865. p. 10.

but this is not probable
v as in the adult

state they are exposed to different con-
ditions during a very short period ; and
the larvae of both are exposed to the same
conditions. Mr. Wallace believes that
the difference between the sexes is due
not so much to the males having been
modified, as to the females having in all

or almost all cases acquired dull colors
for the sake of protection. It seems to

me, on the contrary, far more probable
that it is the males which have been chiefly
modified through sexual selection, the fe-

males having been comparatively little

changed. We can thus understand how
it is that the females of allied species gen-
erally resemble one another so much
more closely than do the males. They
thus show us approximately the primordial
coloring of the parent-species of the

group to which they belong. They have,
however, almost always been somewhat
modified by the transfer to them of some
of the successive variations, through the

accumulation of which the males were
rendered beautiful. But I do not wish
to deny that the females alone of some
species may have been specially modified
for protection. In most cases the males
and females of distinct species will have
been exposed during their prolonged larval

state to different conditions, and may
have been thus affected ; though with
the males any slight change of color thus
caused will generally have been masked by
the brilliant tints gained through sexual

section. When we treat of Birds, I shall

have to discuss the whole question, as to

how far the differences in color between
the sexes are due :o the males having
been modified through sexual selection

for ornamental purposes, or to the fe-

males having been modified through nat-

ural selection for the sake of protection,
so that I will here say but little on the

subject.

565. In all the cases in which the

more common form of equal inheritance

by both sexes has prevailed, the selec-

tion of bright-colored males would tend

to make the females bright-colored ; and
the selection of dull-colored females

would tend to make the males dull. If

both processess were carried on simulta-

neously, they would tend to counteract

each other ; and the final result would

depend on whether a greater number of

females from being well protected by ob-

scure colors, or a greater number of

17 On this whole subject see
' The Variation of

Animals and Plants under Domestication,' 1868, vol.

ii. chap, xxiii.
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males by being brightly-colored and thus

finding partners, succeeded in leaving

more numerous offspring.

566. In order to account for the fre-

quent transmission of characters to one

sex alone, Mr. Wallace expresses his be-

lief that the more common form of equal
inheritance by both sexes can be changed

through natural selection into inheritance

by one sex alone, but in favor of this view

I can discover no evidence. We know
from what occurs under domestication

that new characters often appear, which

from the first are transmitted to one sex

alone : and by the selection of such varia-

tions there would not be the slightest dif-

ficulty in giving bright colors to the males

alone, and at the same time or sub-

sequently, dull colors to the females alone.

In this manner the females of some butter-

flies and moths have, it is probable, been

rendered inconspicuous for the sake of

protection, and widely different from

their males.

567. lam, however, unwilling without

distinct evidence to admit that two com-

plex processes of selection, each requir-

ing the transference of new characters

to one sex alone, hav been carried on
with a multitude of species, that the

males have been rendered more brilliant

by beating their rivals, and the females

more dull-colored by having escaped
from their enemies. The male, for in-

stance, of the commjn brimstone butter-

fly (Gonepter/x), is of a far more intense

yellow than the female, though she is

equally conspicuous ; and it does not
seem probable ';hat she specially ac-

quired her pa'e :ints as a protection,

though it is probable that the male ac-

quired his bright colors as a sexual attrac-

tion. The f;male of Anthocharis car-
damines does not possess the beautiful

orange wing-tips of the male ; conse-

quently she closely resembles the white
butterflies (Piers) so common in our gar-
dens ; but we have no evidence that this

resemblance is beneficial to her. As, on
the other hand, she resembles both sexes
of several other species of the genus in-

habiting various quarters of the world,
it is probable that she has simply retained
to a large extent her primordial colors.

568. Finally, as we have seen, various
considerations lead to the conclusion
that with the greater number of brilliantly-
colored Lepidoptera it is the male which
has been chiefly modified through sexua!
selection ; the amount of difference be
tween the sexes mostly depending on the
form of inheritance which has prevailed

Inheritance is governed by so many un-
cnown laws or conditions, that it seems
to us to act in a capricious manner,28 and
we can thus, to a certain extent, under-
stand how it is that with closely allied

species the sexes either differ to an aston-

shing degree, or are identical in color.

As all the successive steps in the process
of variation are necessarily transmitted

:hrough the female, a greater or less num-
Der of such steps might readily become

developed in her ; and thus we can under-
stand the frequent gradations from an
extreme difference to none at all between
the sexes of allied species. These cases
of gradation, it may be added, are much
too common to favor the supposition
that we here see females actually under-

going the process of transition and losing
their brightness for the sake of protec-
tion ; for we have every reason to con-
clude that at any one time the greater
number of species are in a fixed condi-
tion.

569. Mimicry. This principle was
first made clear in an admirable paper
by Mr. Bates,

29 who thus threw a flood

of light on many obscure problems. It

had previously been observed that certain

butterflies in S. America belonging to

quite distinct families, resembled the

Heliconidae so closely in every stripe r.nd

shade of color, that they could not be

distinguished save by an experienced
entomologist. As the Heliconidas are
colored in their usual manner, while the
others depart from the usual coloring of

the groups to which they belong, it is

clear that the latter are the imitators, and
the Heliconidas the imitated. Mr. Bates
further observed that the imitating

species are comparatively rare while the

imitated abound, and that the two sets

live mingled together. From the fact of

the Heliconidas being conspicuous anc
beautiful insects, yet so numerous in in

dividuals and species, he concluded that

they must be protected from the attacks

of enemies by some secretion or odor ;

and this conclusion has now been am-

ply confirmed,*3 especially by Mr. Belt.

Hence Mr. Bates inferred that the butter-

flies which imitate the protected species
have acquired their present marvelously
deceptive appearance through variation

and natural selection, in order to be mis-

taken for the protected kinds, and thus

88 ' The Variation of Animals and Plants under
Domestication,' vol. ii. chap. xii. p. 17.

' 'Transact. Linn. Soc.' vol. xxiii. 1862, p. 495." '

Proc. Ent, Soc.' Pec. 3. 866, p, xlv.
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to escape being devoured. No explana-
tion is here attempted of the brilliant

colors of the imitated, but only of the

imitating butterflies. We must account
for the colors of the former in the same

general manner, as in the cases pre-

viously discussed in this chapter. Since

the publication of Mr. Bates' paper, sim-

ilar and equally striking facts have been
observed by Mr. Wallace in the Malayan
region, by Mr. Trimen in South Africa,

and by Mr. Riley in the United States,
31

570. As some writers have felt much
difficulty in understanding how the first

steps in the process of mimicry could

have been effected through natural selec-

tion, it may be well to remark that the

process probably commenced long ago
between forms not widely dissimilar in

color. In this case even a slight varia-

tion would be beneficial, if it rendered
the one species more like the other ; and
afterward the imitated species might be
modified to an extreme degree through
sexual selection or other means, and if

the changes were gradual, the imitators

might easily be led along the same track,

until they differed to an equally extreme

degree from their original condition ;

and they would thus ultimately assume
an appearance or coloring wholly unlike

that of the other members of the group
to which they belonged. It should also

be remembered that many species of

Lepidoptera are liable to considerable
and abrupt variations in color. A few
instances have been given in this chap-
ter ; and many more may be found in

the papers of Mr. Bates and Mr. Wal-
lace.

571. With several species the sexes
are alike, and imitate the two sexes of

another species. But Mr. Trimen gives,
in the paper already referred to, three

cases in which the sexes of the imitated

form differ from each other in color,

and the sexes of the imitating form dif-

fer in a like manner. Several cases have
also been recorded where the females
alone imitate brilliantly-colored and pro-
tected species, the males retaining

" the

normal aspect of their immediate con-

geners." It is here obvious that the

successive variations by which the female

has been modified have been transmitted

11 Wallace,
' Transact. Linn. Soc.' vol. xxy. 1865,

p. i
;
also

' Transact. Ent. Soc.' vol. iv. ($d
series), 1867, p. 301. Trimen, 'Linn. Transact.'
vol. xxvi. 1869, p. 497. Riley,

' Third Annual Re-
port on the Noxious Insects of Missouri,' 1871, pp.
16-5-168. This latter essay is valuable, as Mr.
Riley here discusses all the objections which have
been raised ag-ainst Mr. Bates' theory.

to her alone. It is, however, probable
that some of the many successive varia-
tions would have been transmitted to,
and developed in, the males had not
such males been eliminated by being thus
rendered less attractive to the females ;

so that only those variations were pre-
served which were from the first strictly
limited in their transmission to the fe-

male sex. We have a partial illustration
of these remarks in a statement by Mr.
Belt; 32 that the males of some of the

Leptalides, which imitate protected spe-
cies, still retain in a concealed manner
some of their original characters. Thus
in the males " the upper half of the
lower wing is of a pure white, while all

the rest of the wings is barred and spot-
ted with black, red and yellow, like the

species they mimic. The females have
not this white patch, and the males usu-

ally conceal it by covering it with the

upper wing, so that I cannot imagine its

being of any other use to them than as
an attraction in courtship, when they ex-
hibit it to the females, and thus gratify
their deep-seated preference for the nor-
mal color of the Order to which the Lep-
talides belong."

572. Bright Colors of Caterpillars.
While reflecting on the beauty of many
butterflies, it occurred to me that some
caterpillars were splendidly colored ;

and as sexual selection could not possi-

bly have here acted, it appeared rash to

attribute the beauty of the mature insect

to this agency, unless the bright colors of

their larvae could be somehow explained.
In the first place, it may be observed
that the colors of caterpillars do not
stand in any close correlation with those
of the mature insect. Secondly, their

bright colors do not serve in any ordi-

nary manner as a protection. Mr. Bates
informs me, as an instance of this, that

the most conspicuous caterpillar which
he ever beheld (that of a Sphinx) lived

on the large green leaves of a tree on the

open llanos of South America; it was
about four inches in length, transversely
banded with black and yellow, and with
its head, legs, and tail of a bright red.

Hence it caught the eye of any one who
passed by, even at the distance of many
yards, and no doubt that of every passing
bird.

573. I then applied to Mr. Wallace,
who has an innate genius for solving dif-

ficulties. After some consideration he

11 l The Naturalist in Nicaragua.' 1874, p, 385.
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replied :

" Most caterpillars require pro-

tection, as may be inferred from some
kinds being furnished with spines or ir-

ritating hairs, and from many being col-

ored green like the leaves on which they
feed, or being curiously like the twigs of

the trees on which they live." Another

instance of protection, furnished me by
Mr. J. Mansel \Veale, may be added,

namely, that there is a caterpillar of a

moth which lives on the mimosas in

South Africa, and fabricates for itself a

case quite indistinguishable from the

surrounding thorns. From such consid-

erations Mr. Wallace thought it probable
that conspicuously-colored caterpillars

were protected by having a nauseous

taste ;
but as their skin is extremely

tender, and as their intestines readily pro-
trude from a wound, a slight peck from

the beak of a bird would be as fatal to

them as if they had been devoured.

Hence, as Mr. Wallace remarks,
"
dis-

tastefulness alone would be insufficient

to protect a caterpillar unless some out-

ward sign indicated to its would-be de-

stroyer that its prey was a disgusting
morsel." Under these circumstances it

would be highly advantageous to a cat-

erpillar to be instantaneously and certain-

ly recognized as unpalatable by all birds

and other animals. Thus the most

gaudy colors would be serviceable, and

might have been gained by variation and
the survival of the most easily-recognized
individuals.

574. This hypothesis appears at first

sight very bold, but when it was brought
before the Entomological Society

83
it

was supported by various statements ;

and Mr. J. Jenner Weir, who keeps a

large number of birds in an aviary, in-

forms me that he has made many trials,

and finds no exception to the rule, that all

caterpillars of nocturnal and retiring hab-
its with smooth skins, all of a green
color, and all which imitate twigs, are

greedily devoured by his birds. The hairy
and spinose kinds are invariably rejected,
as were four conspicuously-colored spe-
cies. When the birds rejected a caterpil-
lar, they plainly showed, by shaking their

heads, and cleansing their beaks, that

they were disgusted by the taste.3*

11 '

Proc. Entomolog. Soc.' Dec. 3, 1866, p.
xlv., and March 4, 1867, p. Ixxx.

'* See Mr. J. Jenner Weir's paper on Insects and
Insectivorous Birds, in

' Transact. Ent. Soc.' 1869, p.
21, also Mr. Butler's paper, ibid. p. 27. Mr. Riley
has given analogous facts in the

' Third Annual
Report on the Noxious Insects of Missouri,' 1871,
p. 148. Some opposed cases are, however, given
by Dr. Wallace and M. H. d'Orville ; see 'Zoolog-
ical Record,' 1869, P- 349-

Three conspicuous kinds of caterpillars
and moths were also given to some liz-

ards and frogs, by Mr. A. Butler, and
were rejected, though other kinds were

eagerly eaten. Thus the probability of

Mr. Wallace's view is confirmed, namely
that certain caterpillars have been made
conspicuous for their own good, so as to

be easily recognized by their enemies, on

nearly the same principle that poisons
are sold in colored bottles by druggists
for the good of man. We cannot, how-
ever, at present thus explain the elegant
diversity in the colors of many caterpil-
lars

;
but any species which had at some

former period acquired a dull, mottled, or

striped appearance, either in imitation of

surrounding objects, or from the direct

action of climate, etc., almost certainly
would not become uniform in color, when
its tints were rendered intense and

bright ; for in order to make a caterpillar

merely conspicuous, there would be no
selection in any definite direction.

575. Summary and Concluding Re-
marks on Insects. Looking back to the

several Orders, we see that the sexes
often differ in various characters, the

meaning of which is not in the least un-
derstood. The sexes, also, often differ in

their organs of sense and means of lo-

comotion, so that the males may quickly
discover and reach the females. They
differ still oftener in the males possessing
diversified contrivances for retaining the

females when found. We are, however,
here concerned only in a secondary de-

gree with sexual differences of these
kinds.

576. In almost all the Orders, the males,
of some species, even of weak and delicate

kinds, are known to be highly pugnacious ;

and some few are furnished with special

weapons for fighting with their rivals.

But the law of battle does not prevail

nearly so widely with insects as with the

higher animals. Hence it probably arises,
that it is in only a few cases that the
males have been rendered larger and

stronger than the females. On the con-

trary, they are usually smaller, so that

they may be developed within a shorter

time, to be ready in large numbers for the

emergence of the females.

577. In two families of the Homoptera
and in three of the Orthoptera, the males
alone possess sound-producing organs in

an efficient state. These are used inces-

santly during the breeding-season, not

only for calling the females, but appar-
ently for charming or exciting them in
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rivalry with other males. No one who
admits the agency of selection of any
kind, will, after reading the above discus-

sion, dispute that these musical instru-

ments have been acquired through sexual

selection. In four other Orders the mem-
bers of one sex, or more commonly of

both sexes, are provided with organs for

producing various sounds, which appar-
ently serve merely as call-notes. When
both sexes are thus provided, the individ-

uals which were able to make the loudest

or most continuous noise would gain
partners before those which were less noisy
so that their organs have probably been

gained through sexual selection. It is

instructive to reflect on the wonderful di-

versity of the means for producing sound,

possessed by the males alone, or by both

sexes, in no less than six Orders. We
tiius learn how effectual sexual selection

has been in leading to modifications which
sometimes, as with the Homoptera, relate

to important parts of the organization.

578. From the reasons assigned in the

last chapter, it is probable that the great
horns possessed by the males of many
Lamellicorn, and some other beetles, have
been acquired as ornaments. From the

small size of insects, we are apt to under-
value their appearance. If we could im-

agine a male Chalcosoma (fig. ib), with
its polished bronzed coat of mail, and its

vast complex horns, magnified to the size

of a horse, or even of a dog, it would be
one of the most imposing animals in the
world.

579. The coloring of insects is a com-
plex and obscure subject. When the
male differs slightly from the female, and
neither are brilliantly-colored, it is prob-
able that the sexes have varied in a

slightly different manner, and that the
variations have been transmitted by each
sex to the same, without any benefit or
evil thus accruing. When the male is

brilliantly-colored and differs conspicu-

ously from the female, as with some dra-

gon-flies and many butterflies, it is proba-
ble that he owes his colors to sexual selec-

tion ; while the female has retained a pri-
mordial or very ancient type of soloring,

slightly modified by the agencies before

explained. But in some cases the female
has apparently been made obscure by
variations transmitted to her alone, as a
means of direct protection ; and it is almost
certain that she has sometimes been made
brilliant, so as to imitate other protected
species inhabiting the same district.

When the sexes resemble each other and
both are obscurely colored, there is no

doubt that they have been in a immiiuJe
of cases so colored for the sake of pro-
tection. So it is in some instances when
both are brightly-colored, for they thus
imitate protected species, or resemble

surrounding objects such as flowers ; or

they give notice to their enemies that they
are unpalatable. In other cases in which
the sexes resemble each other and are
both brilliant, especially when the colors
are arranged for display, we may' con-
clude that they have been gained by the
male sex as an attraction, and have been
transferred to the female. We are more
especially led to this conclusion whenever
the same type of coloration prevails

throughout a whole group, and we find

that the males of some species differ

widely in color from the females, while
others differ slightly or not at all, with
intermediate gradations connecting these
extreme states.

580. In the same manner as bright col-

ors have often been partially transferred
from the males to the females, so it has
been with the extraordinary horns of

many Lamellicorn and some other bee-
tles. So again, the sound-producing or-

gans proper to the males of the Homop-
tera and Orthoptera have generally been
transferred in a rudimentary, or even in a

nearly perfect condition, to the females ;

yet not sufficiently perfect to be of any
use. It is also an interesting fact, as

bearing on sexual selection, that the strid-
'

ulating organs of certain male Orthoptera
are not fully developed until the last

moult ; and that the colors of certain

male dragon-flies are not fully developed
until some little time after their emer-

gence from the pupal state, and when

they are ready to breed.

581. Sexual selection implies that the

more attractive individuals are preferred

by the opposite sex , and as with insects,

when the sexes differ, it is the male which,
with some rare exceptions, is the more
ornamented, and departs more from the

type to which the species belongs ; and
as it is the male which searches eagerly
for the female, we must suppose that the

females habitually or occasionally prefer
the more beautiful males, and that these

have thus acquired the>r beauty. That
the females in most or all the orders

j

would have the power of rejecting any

j

particular male, is probable from the

many singular contrivances possessed by
the males, such as great jaws, adhesive

cushions, spines, elongated legs, etc., for

seizing the female ; for these contrivances

show that there is some difficulty in the
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act, so that her concurrence would seem

necessary. Judging from what we know
of the perceptive powers and affections

of various insects, there is no antecedent

improbability ID *xual selection having
come largely into play ; but we have as

yet no direct evidence on this head, and
some facts are opposed to the belief.

Nevertheless, when we see many males

pursuing the same female, we can hardly
believe that the pairing is left to blind

chance that the female exerts no choice,

and is not influenced by the gorgeous
colors or other ornaments with which
the male is decorated.

582. If we admit that the females of

the Homoptera and Orthoptera appre-
ciate the musical tones of their male part-
ners, and that the various instruments
have been perfected through sexual selec-

tion, there is little improbability in the

females of other insects appreciating

beauty in form or color, and conse-

quently in such characters having been
thus gained by the males. But from the

circumstance of color being so variable,
and from its having been so often modi-
fied for the sake of protection, it is diffi-

cult to decide in how large a proportion
of cases sexual selection has played a

part. This is more especially difficult in

those Orders, such as Orthoptera, Hy-
menoptera, and Coleoptera, in which the
two sexes rarely differ much in color;
for we are then left to mere analogy. With
the Coleoptera, however, as before re-

marked, it is in the great Lamellicorn

group, placed by some authors at the
head of the Order, and in which we
sometimes see a mutual attachment be-
tween the sexes, that we find the males
of some species possessing weapons for

sexual strife, others furnished with won-
derful horns, many with stridulating or-

gans, and others ornamented with splen-
did metallic tints. Hence it seems prob-
able that all these characters have been
gained through the same means, namely
sexual selection. With butterflies we
have the best evidence, as the males
sometimes take pains to display their
beautiful colors; and we cannot believe
that they would act thus, unless the dis-

play was of use to them in their court-

ship.

583. When we treat of Birds, we shall
see than they present in their secondary
sexual characters the closest analogy with
insects. Thus many male birds are high-
ly pugnacious, and some are furnished
with special weapons for fighting with
their rivals. They possess organs which

are used during the breeding season tor

producing vocal and instrumental music.

They are frequently ornamented with

combs, horns, wattles and plumes of the

most diversified kinds, and are decorated
with beautiful colors, all evidently for

the sake of display. We shall find that,

as with insects, both sexes in certain

groups are equally beautiful, and are

equally provided with ornaments which
are usually confined to the male sex. In

other groups both sexes are equally plain-
colored and unornamented. Lastly, in

some few anomalous cases, the females
are more beautiful than the males. We
shall often find, in the same group of

birds, every gradation from no difference

between the sexes, to an extreme differ-

ence. We shall see that female birds,
like female insects, often possess more
or less plain traces or rudiments of char-
acters which properly belong to the males
and are of use only to them. The anal-

ogy, indeed, in all these respects between
birds and insects is curiously close.

Whatever explanation applies to the one
class probably applies to the other ; and
this explanation, as we shall hereafter

attempt to show in further detail, is sex-

ual selection.

CHAPTER XII.

SECONDARY SEXUAL CHARACTERS OF
FISHES, AMPHIBIANS, AND REPTILES.

FISHES : Courtship and battles of the males Larger
size of the females Males, bright colors and
ornamental appendages ; other strange charac-
ters Colors and appendages acquired by the
males during the breeding-season alone
Fishes with both sexes brilliantly colored
Protective colors The less conspicuous col-
ors of the female cannot be accounted for on
the principle of protection Male fishes build-
ing nests, and taking charge of the ova and
young. AMPHIBIANS ; Differences in structure
and color between the sexes Vocal organs.
REPTILES : Chelonians Crocodiles Snakes,
colors in some cases protective Lizards, bat-
tles of Ornamental appendages Strange dif-

ferences in structure between the sexes Cp.-
ors Sexual differences almost as great as with
birds.

584. WE have now arrived at the great
sub-kingdom of the Vertebrata, and will

commence with the lowest class, that of

Fishes. The males -7* ^agiostomous
fishes (sharks, rays) and of Chimasroid
fishes are provided with claspers which
serve to retain the female, like the various
structures possessed by many of the low-
er animals. Besides the claspers, the

males of many rays have clusters of
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strong, sharp spines on their heads, and
several rows along

" the upper outer sur-

face of their pectoral fins." These are

present in the males of some species,
which have other parts of their bodies

smooth. They are only temporarily de-

veloped during the breeding season ; and
Dr. Giinther suspects that they are

brought into action as prehensile organs

by the doubling inward and downward
of the two sides of the body. It is a re-

markable fact that the females and not

the males of some species, as of Rata
clavata, have their backs studded with

large hook-formed spines.
1

585. The males alone of the capelin

(Mallotus villosus, one of Salmonidae),
are provided with a ridge of closely-set,
brush-like scales, by the aid of which two
males, one on each side, hold the female,
while she runs with great swiftness on
the sandy beach, and there deposits her

spawn.
2 The widely distinct Monacan-

thus scopas presents a somewhat analo-

gous structure. The male, as Dr. Giinther

informs me, has a cluster of stiff, straight

spines, like those of a comb, on the sides

of the tail ; and these in a specimen six

inches long were nearly one and a half

inches in length ; the female has in the

same place a cluster of bristles, which

may be compared with those of a tooth-

brush. In another species, M. peronii,
the male has a brush like that possessed
by the female of the last species, while
the sides of the tail in the female are

smooth. In some other species of the

same genus the tail can be perceived to

be a little roughened in the male and per-

fectly smooth in the female , and lastly in

others, both sexes have smooth sides.

586. The males of many fish fight for

the possession of the females. Thus the

male stickleback (Gasterosteus leturus)
has been described as " mad with de-

light," when the female comes out of her

hiding-place and surveys the nest which
he has made for her. " He darts round
her in every direction, then to his accu-
mulated materials for the nest, then back

again in an instant ; and as she does not
advance he endeavors to push her with
his snout, and then tries to pull her by
the tail and side spine to the nest." 8 The
males are said to be polygamists ;

*
they

1 Yarrell's
'
Hist, of British Fishes,' vol. ii. 1836,

pp. 417, 425, 436. Dr. GUnther informs me that the

spines in R. clavata are peculiar to the female.
1 'The American Naturalist,' April, 1871, p. 119.
1 See Mr. R. Warrington's interesting articles in

' Annals and Mag. of Nat. Hist.' Oct. 1852 and
Nov. 18*5.

Noel Humphreys,
'

River Gjwdens,' 1857,

are extraordinarily bold and pugnacious,
while " the females are quite pacific."
Their battles are at times desperate ;

for these puny combatants fasten tight on
each other for several seconds, tumbling
over and over again, until their strength
appears completely exhausted." With the

rough-tailed stickleback (G. trachurns)
the males while fighting swim round and
round each other, biting and endeavoring
to pierce each other with their raised lat-

eral spines. The same writer adds,5

" the bite of these little furies is very se-
vere. They also use their lateral spines
with such fatal effect, that I have seen
one during a battle absolutely rip his op-
ponent quite open, so that he sank to the
bottom and died." When a fish is con-

quered,
" his gallant bearing forsakes him ;

his gay colors fade away ; and he hides
his disgrace among his peaceable com-
panions, but is for some time the con-
stant object of his conqueror's persecu-
tion."

587. The male salmon is as pugnacious
as the little stickleback; and so is the
male trout, as I hear from Dr. Giinther.

Mr. Shaw saw a violent contest between
two male salmon which lasted the whole

day ; and Mr. R. Buist, Superintendent of

Fisheries, informs me that he has often

watched from the bridge at Perth the

males driving away their rivals, while the

females were spawning. The males " are

constantly fighting and tearing each other
on the spawn-beds, and many so injure
each other as to cause the death of num
bers, many being seen swimming near
the banks of the river in a state of ex-

haustion, and apparently in a dying
state." 6 Mr. Buist informs me, that in

June, 1868, the keeper of the Stormontfield

breeding-ponds visited the northern Tyne
and found about 300 dead salmon, all ol

which with one exception were males ;

and he was convinced that they had
lost their lives by fighting.

588. The most curious point about the

male salmon is that during the breeding-
season, besides a slight change in color,
" the lower jaw elongates, and a cartilagi-
nous projection turns upward from the

point, which, when the jaws are closed,

occupies a deep cavity between the inter-

maxillary bones of the upper jaw."
7

6 Loudon's '

Mag. of Nat. History,' vol. iii. 1830,

p. 331.
' The Field,' June 20, 1867. For Mr. Shaw's

statement, see
'

Edinburgh Review,* 1843. Another

experienced observer (Scrope's
'

Days of Salmon

1836, p, to,
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(Fig. 16.) In our salmon this change of

structure lasts only during the breeding-

season; but in the Salmo lycaodon of

N.-W. America the change, as Mr. J. K.

Lord * believes, is permanent, and best

marked in the older males which have

previously ascended the rivers. In these

old males the jaw becomes developed
into an immense hook-like projection, and

the teeth grow into regular fangs, often

more than half an inch in length. With
the European salmon, according to Mr.

Lloyd,
9 the temporary hook-like structure

serves to strengthen and protect the jaws,
when one male charges another with

wonderful violence ; but the greatly devel-

oped teeth of the male American salmon

may be compared with the tusks of many
male mammals, and they indicate an of-

fensive rather than a protective purpose.

589. The salmon is not the only fish in

which the teeth differ in the two sexes ;

as this is the case with many rays. In

the thornback (Raia clavata) the adult

male has sharp, pointed teeth, directed

backward, while those of the female are

broad and flat, and form a pavement ; so

that these teeth differ in the two sexes of

the same species more than is usual in

distinct genera of the same family. The
teeth of the male become sharp only
when he is adult ; while young they are
broad and flat like those of the female.
As so frequently occurs with secondary-
sexual characters, both sexes of some
species of rays (for instance R. baits],
when adult, possess sharp pointed teeth ;

and here a character, proper to and pri-

marily gained by the male, appears to
have been transmitted to the offspring of
both sexes. The teeth are likewise pointed
in both sexes of R. maculata, but only
when quite adult; the males acquiring
them at an earlier age than the females.
We shall hereafter meet with analogous
cases in certain birds, in which the male
acquires the plumage common to both
sexes when adult, at a somewhat earlier

age than does the female. With other
species of rays the males even when old
never possess sharp teeth, and conse-
quently the adults of both sexes are pro-
vided with broad, flat teeth like those of
the young, and like those of the mature
females of the above-mentioned species.

10

As the rays are bold, strong and vora-

The Naturalist in Vancouver's Island,' vol i

1866, p. S4 .

Scandinavian Adventures,' vol. i. 1854, PP- 100.

^R^ff.^
3?6

].

1
'

s
?ccount of the rays in his '

Hist,of British Fishes.' vol. li. 1836, p 416, with an ex
oellent figure, and p. 422 , 43.

cious fish, we may suspect that the males

require their sharp teeth for fighting with
their rivals ; but as they possess many
parts modified and adapted for the pre-
hension of the female, it is possible that

their teeth may be used for this purpose.
590. In regard to size, M. Carbonnier n

maintains that the female of almost all

fishes is larger than the male; and Dr.
Giinther does not know of a single in-

stance in which the male is actually

larger than the female. With some Cy-
prinodonts the male is not even half as

large. As in many kinds of fishes the
males habitually fight together, it is sur-

prising that they have not generally be-
come larger and stronger than the fe-

males through the effects of sexual selec-

tion. The males suffer from their small

size, for according to M. Carbonnier,

they are liable to be devoured by the fe-

males of their own species when carniv-

orous, and no doubt by other species.
Increased size must be in some manner
of more importance to the females, than

strength and size are to the males for

fighting with other males ; and this per-
haps is to allow of the production of a
vast number of ova.

591. In many species the male alone is

ornamented with bright colors ; or these
are much brighter in the male than the
female. The male, also, is sometimes

provided with appendages which appear
to be of no more use to him for the ordi-

nary purposes of life, than are the tail

feathers to the peacock. I am indebted
for most of the. following facts to the
kindness of Dr. Giinther. There is rea-
son to suspect that many tropical fishes

differ sexually in color and structure ;

and there are some striking cas;-s with
our British

. fishes. The male Calliony-
mus lyra has been called the gemmeous
dragonet

" from its brilliant gem-like col-

ors." When fresh caught from the sea
the body is yellow of various shades,

striped and spotted with vivid blue on
the head ; the dorsal fins are pale brown
with dark longitudinal bands ; the ven-
tral, caudal, and anal fins being bluish-
black. The female, or sordid dragonet,
was considered by Linnaeus, and by many
subsequent naturalists, as a distinct spe-
cies ; it is of a dingy reddish-brown, with
the dorsal fin brown and the other fins

white. The sexes differ also in the pro-
portional size of the head and mouth, and
in the position of the eyes ;

u but the

1 1 As quoted in
' The Farmer,' 1868. p. 369.* I have drawn up this description from Yarrell's

British Fishes,' vol. i. 1836, pp. 261 and 266.
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most striking difference is the extraordi-

nary elongation in the male (fig. 17) of

the dorsal fin. Mr. W. Saville Kent re-

marks that this
"
singular appendage ap-

pears from my observations of the spe-
cies in confinement, to be subservient to

the same end as the wattles, crests, and
oth^r abnormal adjuncts of the male in

gallinaceous birds, for the purpose of

fascinating their mates." 13 The young
males resemble the adult females in

structure and color. Throughout the

genus Callionymus.
1* the male is gener-

ally much more brightly spotted than the

female, and in several species, not only
the dorsal, but the anal fin is much elon-

gated in the males.

592. The male of the Cottus scorpius,
or sea-scorpion, is slenderer and smaller
than the female. There is also a great
difference in color between them. It is

difficult, as Mr. Lloyd
15 remarks, "for

any one, who has not seen this fish dur-

ing the spawning-season, when its hues
are brightest, to conceive the admixture
of brilliant colors with which it, in other

respects so ill-favored, is at that time
adorned." Both sexes of the Labrus
mixtus, although very different in color,

are beautiful ; the male being orange
with bright blue stripes, and the female

bright red with some black spots on the

back.

593. In the very distinct family of the

Cyprinodontidae inhabitants of the fresh

waters of foreign lands the sexes some-
times differ much in various characters.

In the male of the Mollienesia petenen-
si's,

16 the dorsal fin is greatly developed
and is marked with a row of large, round,
ocellated, bright-colored spots , while
the same fin in the female is smaller, of a
different shape, and marked only with ir-

regularly curved brown spots. In the

male the basal margin of the anal fin is

also a little produced and dark colored.

In the male of an allied form, the Xipho-
phortts Hellerii, the inferior margin of

the caudal fin is developed into a long
ri lament, which, as I hear from Dr. Giin-

ther, is striped with bright colors. This
n lament does not contain any muscles,
and apparently cannot be of any direct

use to the fish. As in the case of the

Callionymus, the males while young re-

13 '

Nature," July, 1873, p. 264.
14 '

Catalogue of Acanth. Fishes in the British

Museum,' by Dr. Glinther, 1861, pp. 138-151.
5 ' Game Birds of Sweden,' etc., 1867, p. 466.

18 With respect to this and tne following' species
I am indebted to Dr. Giinther for information : see
also his paper on the

' Fishes of Central America,'
in

' Transact. Zoolog. Soc.' vol. vi. 1868, p. 485.

semble the adult females in color and
structure. Sexual differences such as
these may be strictly compared with those
which are so frequent with gallinaceous
birds. 17

594. In a siluroid fish, inhabiting the
fresh waters of South America, the Ple-
costomus barbatus the male has its

mouth and inter-operculum fringed with
a beard of stiff hairs, of which the female
shows hardly a trace. These hairs are
of the nature of scales. In another spe-
cies of the same genus, soft flexible ten-

tacles project from the front part of the
head of the male, which are absent in the
female. These tentacles are prolonga-
tions of the true skin, and therefore are

not homologous with the stiff hairs of the
former species ; but it can hardly be
doubted that both serve the same pur-
pose. What this purpose may be, it is

difficult to conjecture ; ornament does not
here seem probable, but we can hardly
suppose that stiff hairs and flexible fila-

ments can be useful in any ordinary way
to the males alone. In that strange
monster, the Chtmcera monstrosa, the
male has a hook-shaped bone on the top
of the head, directed forward, with its

end rounded and covered with sharp
spines ,

in the female "
this crown is alto-

gether absent," but what its use may be
to the male is utterly unknown.19

595. The structures as yet referred to

are permanent in the male after he has
arrived at maturity ;

but with some Blen-

nies, and in another allied genus,
20 a crest

is developed on the head of the male only
during the breeding-season, and the body
at the same time becomes more brightly-
colored. There can be little doubt that

this crest serves as a temporary sexual

ornament, for the female does not ex-

hibit a trace of it. In other species of

the same genus both sexes possess a

crest, and in at least one species neither

sex is thus provided. In many of the

Chromidas, for instance in Geophagus and

especially in Cichla, the males, as I hear
from Professor Agassiz,

21 have a conspic-
uous protuberance on ihe forehead,
which is wholly wanting in the females

17 Dr. Glinther makes this remark ;

'

Catalogue
of Fishes in the British Museum,' vol. iii. 1861, p.

141.
is See Dr. GQnther on this genus, in

'

Proc. Zo-
olog. Soc.' 1868, p. 232.

18 F. Buckland, in
' Land and Water,' July, 1868,

P- 377> with a figure. Many other cases could be
added of structures peculiar to the male, of which
the uses are not known.

80 Dr. Giinther,
'

Catalogue of Fishes,' vol. Hi.

pp. 22 1 and 240.
81 See also

' A Journey in Brazil,' by Prof, and
Mrs. Agassiz. 1868, p. 320.
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the number of these fishes in check ;" but

at the present day few naturalists will ad-

mit that any animal has been made con-

spicuous as an aid to its own destruction.

It is possible that certain fishes may have

been rendered conspicuous in order to

warn birds and beasts of prey that they
were unpalatable, as explained when treat-

ing of caterpillars ; but it is not, I believe,

known that any fish, at least any fresh-

water fish, is rejected from being distaste-

ful to fish-devouring animals. On the

whole, the most probable view in regard
to the fishes, of which both sexes are

brilliantly colored, is that their colors

were acquired by the males as a sexual

ornament, and were transferred equally,
or nearly so, to the other sex.

602. We have now to consider whether

when the male differs in a marked man-
ner from the female in color or in other

ornaments, he alone has been modified,

the variations being inherited by his male

offspring alone ;
or whether the female

has been specially modified and rendered

inconspicuous for the sake of protection,
such modifications being inherited only by
the females. It is impossible to doubt
that color has been gained by many fishes

as a protection : no one can examine the

speckled upper surface of a flounder,

and overlook its resemblance to the sandy
bed of the sea on which it lives. Certain

fishes, moreover, can through the action

of the nervous system, change their colors

in adaptation to surrounding objects, and
that within a short time.32 One of the

most striking instances ever recorded of

an animal being protected by its color (as
far as it can be judged of in preserved
specimens), as well as by its form, is that

given by Dr. Giinther ^ of a pipe-fish,
which, with its reddish streaming fila-

ments, is hardly distinguishable from the

sea-weed to which it clings with its pre-
hensile tail. But the question now un-
der consideration is whether the females
alone have been modified for this object.
We can see that one sex will not be mod-
ified through natural selection for the sake
of protection more than the other, suppos-
ing both to vary, unless one sex is ex-

posed for a longer period to danger, or
has less power of escaping from such dan-

ger than the other ; and it does not ap-
pear that with fishes the sexes differ in

these respects. As far as there is any
difference, the males, from being generally
smaller and from wandering more about,

" G. Pouchet, L'Institut. Nov. i, 1871, p. 134.'
Proc. Zoolog. Soc.' 1865, p. 327, pi. xiv. and

are exposed to greater danger than the

females ; and yet, when the sexes differ,

the males are almost always the more

conspicuously colored. The ova are fer-

tilized immediately after being deposited ;

and when this process lasts for several

days, as in the case of the salmon,34 the

female, during the whole time, is attended

by the male. After the ova are fertilized

they are, in most cases, left unprotected
by both parents, so that the males and fe-

males, as far as oviposition is concerned,
are equally exposed to danger, and both
are equally important for the production
of fertile ova ; consequently the more or

less brightly-colored individuals of either

sex would be equally liable to be destroyed
or preserved, and both would have an

equal influence on the colors of their off-

spring.

603. Certain fishes, belonging to sev-

eral families, make nests, and some of

them take care of their young when
hatched. Both sexes of the bright colored

Crenilabrus massa and melops work to-

gether in building their nests with sea-

weed, shells, e.tc.
86 But the males of cer-

tain fishes do all the work, and afterward
take exclusive charge of the young. This
is the case with the dull-colored gobies,

36

in which the sexes are not known to dif-

fer in color, and likewise with the stickle-

backs (Gasterosteus), in which the males
become brilliantly colored during the

spawning season. The male of the

smooth-tailed stickleback (G. leiurus)

performs the duties of a nurse with exem-

plary care and vigilance during a long
time, and is continually employed in gent-
ly leading back the young to the nest,

when they stray too far. He courage-
ously drives away all enemies, including
the females of his own species. It would
indeed be no small relief to the male, if

the female, after depositing her eggs,
were immediately devoured by some en-

emy, for he is forced incessantly to drive

her from the nest.87

604. The males ot certain other fishes

inhabiting South America and Ceylon,
belonging to two distinct Orders, have
the extraordinary habit of hatching within

their mouths or branchial cavities, the

eggs laid by the females.88 I am informed

84
Yarrell,

' British Fishes,' vol. ii. p. n.
35 According to the observations of M. Gn'ie;

see Gilnther's ' Record of Zoolog. Literature,' 1065,

p. 194.
88 Cuvier,

'

Regne Animal,' vol. ii. 1829, p. 243.
37 See Mr. Warrington's most interesting descrip-

tion of the habits of the Gasterosteus leiurus, in

'Annals and Mag. of Nat. Hist.' November, 1855.
38 Prof. Wyman, in

'
Proc. Boston Soc. of Nat

Hist.,' Sept. 15, 1857. Also Prof . Turner, in 'Jour
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caused M. Carbonnier much alarm, as he

thought that they were going to be de-

voured. But the male soon deposits them
in the disk of froth, afterward guarding
them, repairing the froth, and talcing care

of the young when hatched. I mention
these particulars because, as we shall pres-

ently see, there are fishes, the males of

which hatch their eggs in their mouths ;

and those who do not believe in the prin-

ciple of gradual evolution might ask how
could such a habit have originated ; but

the difficulty is much diminished when
we know that there are fishes which thus

collect and carry the eggs ; for if delayed
by any cause in depositing them, the

habit of hatching them in their mouths

might have been acquired.

599. To return to our more immediate

subject. The case stands thus : female

fishes, as far as I can learn, never will-

ingly spawn except in the presence of the

males ; and the males never fertilize the

ova except in the presence of the fe-

males. The males fight for the posses-
sion of the females. In many species, the

males while young resemble the females
in color ; but when adult become much
more brilliant, and retain their colors

throughout life. In other species the

males become brighter than the females

and otherwise more highly ornamented,

only during the season of love. The
males sedulously court the females, and
in one case, as we have seen, take pains
in displaying their beauty before them.
Can it be believed that they would thus

act to no purpose during their courtship ?

And this would be the case, unless the fe-

males exert some choice and select those

males which please or excite them most.
If the female exerts such choice, all the

above facts on the ornamentation of the

males become at once intelligible by the

aid of sexual selection.

600. We have next to inquire whether
this view of the bright colors of certain

male fishes having been acquired through
sexual selection can, through the law of

the equal transmission of characters to

both sexes, be extended to those groups
in which the males and females are brill-

iant in the same or nearly the same degree
and manner. In such a genus as Labrus,
which includes some of the most splendid
fishes in the world for instance, the Pea-
cock Labrus (L. pavo), described,

28 with

pardonable exaggeration, as formed of

polished scales of gold, encrusting lapis-

lazuli, rubies, sapphires, emeralds, and

88 Bory de Saint Vincent, in
'
Diet. Class. d'Hist.

Nat.' torn. ijs. 1826, p. 151.

amethysts we may, with much probabil-
ity, accept this belief ; for we have seen
that the sexes in at least one species of the

genus differ greatly in color. With some
fishes, as with many of the lowest animals,

splendid colors may be the direct result of
the nature of their' tissues and of the sur-

rounding conditions, without the aid of se-

lection of any kind. The gold-fish (Cypri-
nus auratus], judging from the analogy
of the golden variety of the common carp,
is perhaps a case in point, as it may owe
its splendid colors to a single abrupt va-

riation, due to the conditions to which
this fish has been subjected under confine-

ment. It is, however, more probable that

these colors have been intensified through
artificial selection, as this species has
been carefully bred in China from a re-

mote period.
29 Under natural conditions

it does not seem probable that beings so

highly organized as fishes, and which live

under such complex relations, should be-

come brilliantly colored without suffering
some evil or receiving some benefit from
so great a change, and consequently with-

out the intervention of natural selection.

60 1. What, then, are we to conclude in

regard to the many fishes, both sexes of

which are splendidly colored ? Mr. Wal-
lace 3 believes that the species which fre-

quent reefs, where corals and other

brightly-colored organisms abound, are

brightly colored in order to escape detec-

tion by their enemies ; but according to

my recollection they were thus rendered

highly conspicuous. In the fresh-waters

of the tropics there are no brilliantly-col-
ored corals or other organisms for the

fishes to resemble , yet many species in

the Amazons are beautifully colored, and

many of the carnivorous Cyprinidas in

India are ornamented with "
bright long-

itudinal lines of various tints." a Mr.

M'Clelland, in describing these fishes

goes so far as to suppose that " the pecul-
iar brilliancy of their colors

"
serves as

" a better mark for king-fishers, terns, and
other birds which are destined to keep

89 Owing to some remarks on this subject, made
in my work ' On the Variation of Animals under
Domestication,' Mr. W. F. Mayers {' Chinese Notes
and Queries,' Aug. 1868, p. 123) has searched the
ancient Chinese encyclopedias. He finds that

gold-fish were first reared in confinement during
the Sung Dynasty, which commenced A.D. 960.
In the year 1129 these fishes abounded. In another

place it is said that since the year 1548 there has
been "produced at Hangchow a variety called
the fire-fish, from its intensely red color. It is uni-

versally admired, and there is not a household
where it is not cultivated, in rivalry as to its color

,

and as a source of profit."
30 ' Westminster Review,' July, 1867, p. 7.
11 ' Indian Cyprinidae,' by Mr. J. M'Cletland.

'Asiatic Researches,' vol. xix. partii. 1839, p. 230.
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and in the young males. Professor

Agassiz adds,
"

I have often observed

these fishes at the time of spawning when

the protuberance is largest, and at other

seasons when it is totally wanting, and

the two sexes show no difference what-

ever in the outline of the profile of the

head. I never could ascertain that it

subserves any special function, and the

Indians on the Amazon know nothing
about its use.'' These protuberances re-

semble, in their periodical appearance,
the fleshy caruncles on the heads of cer-

tain birds ; but whether they serve as or-

naments must remain at present doubt-

ful.

. 596. I hear from Professor Agassiz
and Dr. Giinther, that the males of those

fishes, which differ permanently in color

from the females, often become more

brilliant during the breeding-season.
This is likewise the case with a multi-

tude of fishes, the sexes of which are

identical in color at all other seasons of

the year. The tench, roach, and perch

may be given as instances. The male

salmon at this season is
" marked on the

cheeks with orange-colored stripes,

which give it the appearance of a Labrus,
and the body partakes of a golden

orange tinge. The females are dark in

color, and are commonly called black-

fish." ^ An analogous and even greater

change takes place with the Salmo eriox

or bull trout , the males of the char (S.

umbla) are likewise at this season rather

brighter in color than the females.28 The
colors of the pike (Esox reticulatus) of the

United States, especially of the male, be-

come, during the breeding season, exceed-

ingly intense, brilliant, and iridescent.24

Another striking instance out of many is

afforded by the male stickleback (Gaster-
osteus leturus}, which is described by Mr.

Warrington,
25 as being then " beautiful

beyond description." The back and eyes
of the female are simply brown, and the

belly white. The eyes of the male, on the

other hand, are " of the most splendid
green, having a metallic lustre like the

green feathers of some humming-birds.
The throat and belly are of a bright
crimson, the back of an ashy-green, and
the whole fish appears as though it were
somewhat translucent and "

glowed with
an internal incandescence." After the

breeding-season these colors all change,

**
Yarrell,

'

British Fishes,' vol. ii. 1836, pp. 10, 12,

11 W. Thompson, in
' Annals and Mag. of Nat.

History,' vol. vi. 1841, p. 440.
' The American Agriculturist,' 1868, p. 100.

'' Annals and Mag. of Nat Hist.' Oct. 1852.

the throat and belly become of a paler
red, the back more green, and the glow-
ing tints subside.

597. With respect to the courtship of

fishes, other cases have been observed
since the first edition of this book ap-

peared, besides that already given of the

stickleback. Mr. W. S. Kent says that

the male of the Labrus mixtu:,, which, as

we have seen, differs in color from the

female, makes " a deep hollow in the sand
of the tank, and then endeavors in the

most persuasive manner to induce a fe-

male of the same species to share it with

him, swimming backward and forward
between her and the completed nest,

and plainly exhibiting the greatest anxiety
for her to follow." The males of Cantha-
ruslineatus become, during the breeding
season, of deep leaden-black ; they then

retire from the shoal, and excavate a

hollow as a nest.
" Each male now

mounts vigilant guard over his respective
hollow, and vigorously attacks and drives

away any other fish of the same sex.

Toward his companions of the opposite
sex his conduct is far different ; many of

the latter are now distended with spawn,
and these he endeavors by all the means
in his power to lure singly to his prepared
hollow, and there to deposit the myriad
ova with which they are laden, which he
then protects and guards with the great-
est care.26

598. A more striking case of courtship,
as well as of display, by the males of a

Chinese Macropus has been given by M.
Carbonnier, who carefully observed these

fishes under confinement.27 The males
are most beautifully colored, more so than
the females. During the breeding-season
they contend for the possession of the fe-

males ; and, in the act of courtship, ex-

pand their fins, which are spotted and or-

namented with brightly colored rays, in

the same manner, according to M. Car-

bonnier, as the peacock. They then also

bound about the females with much vi-

vacity, and appear by
"
1'etalage de leurs

vives couleurs chercher a attirer 1'atten-

tion des femelles, lesquelles ne paraissa-
ient indifferentes a ce manege, elles na-

geaient avec une molle lenteur vers les

males et semblaient se complaire dans
leur voisinage." After the male has won
his bride, he makes a little disk of froth by
blowing air and mucus out of his mouth.
He then collects the fertilized ova, dropped
by the female, in his mouth ; and this

Nature,' May, 1873, p. 25.
87 '

Bull, de la Soc. cTAcclimat.'
apd Jan. 1870,

Paris, July, 1869,
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by Professor Agassiz that the males of

ihe Amazonian species which follow this

'iabit,
" not only are generally brighter

than the females, but the difference is

greater at the spawning-season than at

any other time." The species of Geopha-
gus act in the same manner ;

and in this

genus, a conspicuous protuberance be-

comes developed on the forehead of the

males during the breeding season. With
the various species of Chromids, as Pro-

fessor Agassiz likewise informs me, sex-

ual differences in color may be observed,
' whether they lay their eggs in the water

among aquatic plants, or deposit them in

holes, leaving them to come out without

further care, or build shallow nests in the

river mud, over which they sit, as our
Pomotis does. It ought also to be ob-

served that these sitters are among the

brightest species in their respective fami-

lies ; for instance, Hygrogonus is bright

green, with large black ocelli, encircled

with the most brilliant red." Whether
with all the species of Chromids it is the

male alone which sits on the eggs is not

known. It is, however, manifest that the

fact of the eggs being protected or unpro-
tected by the parents, has had little or no
influence on the differences in color be-

tween the sexes. It is further manifest,
in all the cases in which the males take

exclusive charge of the nests and young,
that the destruction of the brighter-colored
males would be far more influential on the

character of the race, than the destruction

of the brighter-colored females ; for the

death of the male during the period of

incubation or nursing would entail the

death of the young, so that they could

not inherit his peculiarities ; yet, in many
of these very cases the males are more

conspicuously colored than the females.

605. In most of the Lophobranchii
(Pipe-fish, Hippocampi, etc.) the males
have either marsupial sacks or hemispher-
ical depressions on the abdomen, in which
the ova laid by the female are hatched.

The males also show great attachment
to their young.

89 The sexes do not com-

monly differ much in color ; but Dr Giin-

ther believes that the male Hippocampi
are rather brighter than the females. The

genus Solenostoma, however, offers a

curious exceptional case,*
3 for the female

nal of Anatomy and Phys.' Nov. i, 1866, p. 78.

Dr. Gunther has likewise described other cases.
88 Yarrell,

'
Hist, of British Fishes,' vol. ii. 1836,

pp. 329, 3-38.
40 Dr. Gunther, since publishing an account of

this species in
' The Fisnes of Zanzibar,' by Col.

Playfair, 1866, p. 137, has re-examined the speci-

mens, and has given me the above information.

is much more vividly-colored and spotted
than the male, and she alone has a mar-
supial sack and hatches the eggs; so
that the female of Solenostoma differs

from all the other Lophobranchii in this
latter respect, and from almost all other
fishes, in being more brightly-colored than
the male. It is improbable that this re-
markable double inversion of character in

the female should be an accidental coinci-
dence. As the males of several fishes,

which take exclusive charge of the eggs
and young, are more brightly colored
than the females, and as here the female
Solenostoma takes the same charge and
is brighter than the male, it might be

argued that the conspicuous colors of that
sex which is the more important of the
two for the welfare of the offspring, must
be in some manner protective. But from
the large number of fishes, of which the

males are either permanently or period-

ically brighter than the females, but whose
life is not at all more important for the
welfare of the species than that of the fe-

male, this view can hardly be maintained.
When we treat of birds we shall meet
with analogous cases, where there has
been a complete inversion of the usual
attributes of the two sexes, and we shall

then give what appears to be the proba-
ble explanation, namely, that the males
have selected the more attractive females,
instead of the latter having selected, in

accordance with the usual rule through-
out the animal kingdom, the more attract-

ive males.

606. On the whole we may conclude,
that with most fishes, in which the sexes
differ in color or in other ornamental char-

acters, the males originally varied, with
their variations transmitted to the same
sex, and accumulated through sexual se-

lection by attracting or exciting the fe-

males. In many cases, however, such
characters have been transferred, either

partially or completely, to the females.

In other cases, again, both sexes have been
colored alike for the sake of protection ;

but in no instance does it appear that the

female alone has had her colors or other

characters specially modified for this lat-

ter purpose.
607. The last point which need be no-

ticed is that fishes are known to make va-

rious noises, some of which are described

as being musical. Dr. Dufoss6, who has

especially attended to this subject, says
that the sounds are voluntarily produced
in several ways by different fishes : by the

friction of the pharyngeal bones by the

j
vibration of certain muscles attached to



184 BEACON LIGHTS OF SCIENCE.

the swim-bladder, which serves as a re-

sounding board and by the vibration of

the intrinsic muscles of the swim-bladder.

By this latter means the Trigla produces

pure and long-drawn sounds which range
over nearly an octave. But the more in-

teresting case for us is that of two species
of Ophidium, in which the males alone are

provided with a sound-producing appara-
tus, consisting of small movable bones,
with proper muscles, in connection with

the swim-bladder.41 The drumming of

the Umbrinas in the European seas is said

to be audible from a depth of twenty
fathoms ; and the fishermen of Rochelle

assert
" that the males alone make the

noise during the spawning-time ; and that

it is possible by imitating it, to take them
without bait." 42 From this statement, and
more especially from the case of Ophidium
it is almost certain that in this, the lowest
class of the Vertebrata, as with so many
insects and spiders, sound-producing in-

struments have, at least in some cases,
been developed through sexual selection,

as a means for bringing the sexes together.

AMPHIBIANS.

608. Urodela, I will begin with the
tailed amphibians. The sexes of salaman-
ders or newts often differ much both in

color and structure. In some species pre-
hensile claws are developed on the fore-

icgs of the males during the breeding-
season and at this season in the male
Triton palmipes the hind-feet are pro-
vided with a swimming-web, which is al-

most completely absorbed during the win-
ter . so that their feet then resemble those
of the female.43 This structure no doubt
aids the male in his eager search and pur-
suit of the female. While, courting her
he rapidly vibrates the end of his tail.

With our common newts ( Triton puncta-
tus and cristatus) a deep, much indented
crest is developed along the back and tail

of the male during the breeding-season,
which disappears during the winter. Mr.
St. George Mivart informs me that it is

not furnished with muscles, and therefore
cannot be used for locomotion. As dur-
ing the season of courtship it becomes

41
Comptes Rendus,' Tom. xlvi. 1858, p. 353Tom. xlvii. iStf, p. 916. Tom. liv. 1862. p. 303; The

noise made by the Umbrinas (Sciana ayuita), is
said by some authors to be more like that of a flute
or

organ, than drumming Dr. Zouteveen, in the
Dutch translation of this work (vol. ii.,p. 36), givessome further particulars on the sounds made bv
fishes.

The Rev. C. Kingsley, in
'

Nature,' May, 1870,
p. 40.

41
Bell,

'

History of British Reptiles.' 2d edit
1849, PP- '56-159-

edged with bright colors, there can hardly
be a doubt that it is a masculine orna-

ment. In many species the body presents
strongly contrasted, though lurid tints,

and these become more vivid during the

breeding-season. The male, for instance,
of our common little newt {Triton punc-
tatus) is

"
brownish-gray above, passing

into yellow beneath, which in the spring
becomes a rich bright orange, marked

everywhere with round dark spots." The
edge of the crest also is then tipped with

bright red or violet. The female is usu-

ally of a yellowish-brown color with scat-

tered brown dots, and the lower surface
is often quite plain.

44 The young are ob-

scurely tinted. The ova are fertilized dur-

ing the act of deposition, and are not sub-

sequently tended by either parent. We
may therefore conclude that the males
have acquired their strongly-marked col-

ors and ornamental appendages through
sexual selection ; these being transmitted
either to the male offspring alone, or to

both sexes.

609. Anura or Batrachia. With many
frogs and toads the colors evidently serve
as a protection, such as the bright green
tints of tree frogs and the obscure mottled
shades of many terrestrial species. The
most conspicuously-colored toad which
I ever saw, the Phryniscus nigricans,^
had the whole upper surface of the body
as black as ink, with the soles of the feet

and parts of the abdomen spotted with
the brightest vermilion. It crawled about
the bare sandy or open grassy plains of

La Plata under a scorching sun, and could
not fail to catch the eye of every passing
creature. These colors are probably ben-
eficial by making this animal known to

all birds of prey as a nauseous mouthful.
610. In Nicaragua there is a little frog" dressed in a bright livery of red and

blue
"
which does not conceal itself like

most other species, but hops about dur-

ing the daytime, and Mr. Belt says
46 that

as soon as he saw its happy sense of se-

curity, he felt sure that it was uneatable.
After several trials he succeeded in tempt-
ing a young duck to snatch up a young
one, but it was instantly rejected , and the
duck " went about jerking its head, as if

trying to throw off some unpleasant
taste."

611. With respect to sexual differences
of color, Dr. Giinther does not know of

44
Bell, 'History of British Reptiles,' ad edit.

84Q, pp. 146, iSI .

6
'Zoology of the Voyage of the

"
Beagle,"

'

1843. Bell, ibid.
p. 49.

' ' The Naturalist in Nicaragua,' ^74, p. 321.
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any striking instance either with frogs or
toads ; yet he can often distinguish the

male from the female, by the tints of the
former being a little more intense. Nor
does he know of any striking difference

in external structure between the sexes

excepting the prominences which become
developed during the breeding-season on
the front-legs of the male, by which he is

enabled to hold the female.47 It is sur-

prising that these animals have not ac-

quired more strongly-marked sexual char-
acters ; for though cold-blooded their pas-
sions are strong. Dr. Giinther informs
me that he has several times found an un-
fortunate female toad dead and smothered
from having been so closely embraced by
three or four males. Frogs have been ob-
served by Professor Hoffman in Giessen

fighting all day long during the breeding-
season, and with so much violence, that

one had its body ripped open.
612. Frogs and toads offer one inter-

esting sexual difference, namely, in the
musical powers possessed by the males ;

but to speak of music, when applied to

the discordant and overwhelming sounds
emitted by male bull-frogs and some
other species, seems, according to our
taste, a singularly inappropriate expres-
sion. Nevertheless, certain frogs sing in

a decidedly pleasing manner. Near Rio
Janeiro I used often to sit in the evening
to listen to a number of little Hylae,
perched on blades of grass close to the

water, which sent forth sweet chirping
notes in harmony. The various sounds
are emitted chiefly by the males during
the breeding-season, as in the case of

the croaking of our common frog.
48 In

accordance with this fact the vocal organs
of the males are more highly-developed
than those of the females. In some gen-
era the males alone are provided with sacs
which open into the larynx.

49 For in-

stance, in the edible frog (Rana esculenta)
" the sacs are peculiar to the males, and
become, when filled with air in the act of

croaking, large globular bladders, stand-

ing out one on each side of the head, near
the corners of the mouth." The croak of

the male is thus rendered exceedingly
powerful ; while that of the female is only
a slight groaning noise.80 In the several

genera of the family the vocal organs dif-

47 The male alone of the Bufo sikimmensis (Dr.
Anderson,

' Proc. Zoolog. Soc., 1871, p. 204) has two
plate-like callosities on the thorax and certain ru-

gosities on the fingers, which perhaps subserve the
same end as the above-mentioned prominences.

48 Bell,
'

History of British Reptiles,' 1849, P- 93-
49 J. Bishop, in

' Todd's Cyclop, of Anat. and
Phys.' vol. iv. p. 1503.

60
Bell, ibid. p. 113-114.

'fer considerably in structure, and their

development in all cases may be attrib-

uted to sexual selection.

REPTILES.

613. Chelonia. Tortoises and turtles
do not offer well-marked sexual differ-

ences. In some species, the tail of the
male is longer than that of the female. In
some the plastron or lower surface of the
shell of the male is slightly concave in re-

lation to the back of the female. The
male of the mud-turtle of the United
States (Chrysemys pictd) has claws on
its front-feet twice as long as those of
the female ; and these are used when the
sexes unite.61 With the huge tortoise of

the Galapagos Islands (Testudo nigra)
the males are said to grow to a larger
size than the females : during the pairing-
season, and at no other time, the male
utters a hoarse bellowing noise, which can
be heard at the distance of more than a
hundred yards ; the female, on the other
hand never uses her voice.62

614. With the Testudo elegans of In-

dia, it is said " that the combats of the
males may be heard at some distance,
from the noise they produce in butting
against each other." M

615. Crocodilta. The sexes appar-
ently do not differ in color ; nor do I

know that the males fight together,
though this is probable, for some kinds
make a prodigious display before the fe-

males. Bartram M describes the male alli-

gator as striving to win the female by
splashing and roaring in the midst of a

lagoon,
" swollen to an extent ready to

burst, with its head and tail lifted up, he

spins or twirls round on the surface of

the water, like an Indian chief rehearsing
his feats of war." During the season of

love, a musky odor is emitted by the sub-

maxillary glands of the crocodile, and

pervades their haunts.66

616. Ophidia. Dr. Giinther informs
me that the males are always smaller
than the females, and generally have

longer and slenderer tails ; but he knows
of no other difference in external struct-

61 Mr. C. J. Maynard, 'The American Natural-
ist,' Dec. 1869, p. 555.

6a See my 'Journal of Researches during the

Voyage of the "
Beagle,"

'

1845, p. 384.
6' Dr. Gunther,

'

Reptiles of British India,' 1864,
p. 7.

1
' Travels through Carolina,' etc., 1791, p. 128

65 Owen,
'

Anatomy of Vetebrates,' vol. i. 1866,

p. 615.
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ure. In regard to color, he can almost

always distinguish the male from the

female by his more strongly-pronounced
tints ; thus the black zigzag band on the

back of the male English viper is more

distinctly defined than in the female.

The difference is much plainer in the

rattle-snakes of N. America, the male of

which, as the keeper in the Zoological Gar-

dens showed me, can at once be distin-

guished from the female by having more
lurid yellow about its whole body. In S.

Africa the Bucephalus capensis presents
an analogous difference, for the female
"

is never so fully variegated with yellow
on the sides as the male." * The male of

the Indian Dipsas cynodon, on the other

hand, is blackish-brown, with the belly

partly black, while the female is reddish

or yellowish-olive, with the belly either

uniform yellowish or marbled with black.

In the Tragops dispar of the same coun-

try, the male is bright green, and the fe-

male bronze-colored.67 No doubt the

colors of some snakes are protective, as

shown by the green tints of tree-snakes,
and the various mottled shades of the

species which live in sandy places ; but it

is doubtful whether the colors of many
kinds, for instance of the common Eng-
lish snake and viper, serve to conceal
them ; and this is still more doubtful with
the many foreign species which are col-

ored with extreme elegance. The colors

of certain species are very different in the

adult and young states.68

617. During the breeding-season the
anal scent-glands of snakes are in active

function; 69 and so it is with the same
glands in lizards, and as we have seen
with the submaxillary glands of croco-
diles. As the males of most animals
search for the females, these odoriferous

glands probably serve to excite or charm
the female, rather than to guide her to the

spot where the male may be found.
Male snakes, though appearing so slug-
gish, are amorous ; for many have been
observed crowding round the same fe-

male, and even round her dead body.
They are not known to fight together
from rivalry. Their intellectual powers
are higher than might have been antici-

pated. In the Zoological Gardens they
soon learn not to strike at the iron bar

Sir Andrew Smith,
'

Zoolog. of S. Africa

Reptilia,' 1849, P1 - *.
' Dr. A. Ganther,

'

Reptiles of British India,
Ray Soc. 1864, pp. 304, 308.

Dr. Stoliczka,
'

Journal of Asiatic Soc. of Ben-
gal, vol. xxxix. 1870, pp. 205, 211." Owen,

'

Anatomy of Vertebrates,' vol. i. 1866,
P- 615-

with which their cages are cleaned ; and
Dr. Keen of Philadelphia informs me
that some snakes which he kept, learned
after four or five times to avoid a noose,
with which they were at first easily

caught. An excellent observer in Cey-
lon, Mr. E. Layard, saw 60 a cobra thrust

its head through a narrow hole and swal-

low a toad. " With this encumbrance he
could not withdraw himself ; finding this,

he reluctantly disgorged the precious mor-
sel, which began to move off; this was
too much for snake philosophy to bear,
and the toad was again seized, and again
was the snake, after violent efforts to es-

cape, compelled to part with its prey.
This time, however, a lesson had been
learnt, and the toad was seized by one

leg, withdrawn, and then swallowed in

triumph."
6 1 8. The keeper in the Zoological Gar-

dens is positive that certain snakes, for

instance Crotalus and Python, distinguish
him from all other persons. Cobras kept

together in the same cage apparently
feel some attachment toward each

other.61

619. It does not, however, follow be-

cause snakes have some reasoning power,
strong passions and mutual affection,

that they should likewise be endowed with

sufficient taste "to admire brilliant colors

in their partners, so as to lead to the

adornment of the species through sexual

selection. Nevertheless, it is difficult to

account in any other manner for the ex-

treme beauty of certain species; for in-

stance, of the coral-snakes of S. America,
which are of a rich red with black and

yellow transverse bands. I well remem-
ber how much surprise I felt at the beauty
of the first coral-snake which I saw gliding
across a path in Brazil. Snakes colored

in this peculiar manner, as Mr. Wallace
states on the authority of Dr. Gunther, 6'

2

are found nowhere else in the world ex-

cept in S. America, and here no less than

four genera occur. One of these, Elaps,
is venomous ; a second and widely-dis-
tinct genus is doubtfully venomous, and
the two others are quite harmless. The
species belonging to these distinct genera
inhabit the same districts, and are so like

each other, that no one " but a naturalist

would distinguish the harmless from the

poisonous kinds." Hence, as Mr. Wal-
lace believes, the innocuous kinds have

probably acquired their colors as a pro-

60 ' Rambles in Ceylon,' in
' Annals and Mag. of

Nat. Hist.' 2d series, vol. ix. 1852, p. 333.
81 Dr. Gunther,

'

Reptiles of British India,' 1864,

p. 340.
'Westminster Review,' July i, 1867, p. 32.
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tection, on the principle of imitation ; for '

they would naturally be thought danger-
ous by their enemies. The cause, how-
ever, of the bright colors of the venom-
ous Elaps remains to be explained, and
this may perhaps be sexual selection.

620. Snakes produce other sounds be-

sides hissing. The deadly Edits car-

tnata has on its sides some oblique rows
of scales of a peculiar structure with ser-

rated edges , and when this snake is ex-

rited, these scales are rubbed against
each other, which produces

" a curious

prolonged, almost hissing sound." 68

With respect to the rattling of the rattle-

snake, we have at last some definite in-

formation : for Professor Aughey states,
6*

that on two occasions, being himself un-

seen, he watched from a little distance,

a rattle-snake coiled up with head erect,

'vhich continued to rattle at short inter-

rals for half an hour ; and at last he saw
another snake approach, and when they
met they paired. Hence he is satisfied

that one of the uses of the rattle is to

bring the sexes together. Unfortunately
he did not ascertain whether it was the

male or the female which remained sta-

tionary and called for the other. But it

by no means follows from the above fact

that the rattle may not be of use to these

snakes in other ways, as a warning to

animals which would otherwise attack

them. Nor can I quite disbelieve the

several accounts which have appeared
of their thus paralyzing their prey with

fear. Some other snakes also make a

distinct noise by rapidly vibrating their

tails against the surrounding stalks of

plants , and I have myself heard this in

die case of a Trigonocephalus in S. Amer-

621. Lacertilia, The males of some,

probably of many kinds of lizards fight

together from rivalry. Thus the arboreal

Anolis cristatellus of S. America is ex-

tremely pugnacious:
"
During the spring

and early part of the summer, two adult

males rarely meet without a contest.

On first seeing one another, they nod
their heads up and down three or four

times, and at the same time expanding the

frill or pouch beneath the throat ; their

eyes glisten with rage, and after wav-

ing their tails from side to side for a few

seconds, as if to gather energy, they dart

at each other furiously, rolling over and
over, and holding firmly with their teeth.

* Dr. Anderson,
'

Proc. ioolog. Soc.' 1871, p.

196.M< Tbe American Naturalist, 1873, p. 85.

The conflict generally ends in one of the
combatants losing his tail, which is often
devoured by the victor." The male of
this species is considerably larger than
the female; 66 and this, as far as Dr.
Giinther has been able to ascertain, is

the general rule with lizards of all kinds.
The males alone of the Cyrtodactylus
rubidus of the Andaman Islands pos-
sesses pre-anal pores; and these pores
judging from analogy probably serve to
emit an odor.66

622. The sexes often differ greatly in

various external characters. The male
of the above-mentioned Anolis is fur-

nished with a crest which runs along the
back and tail, and can be erected at

pleasure; but of this crest the female
does not exhibit a trace. In the Indian

Cophotis ceylanica, the female has a dor-
sal crest, though much less developed
than in the male ; and so it is, as Dr.
Gtinther informs me, with the females of

many Iguanas, Chameleons, and other
lizards. In some species, however, the

crest is equally developed in both sexes,
as in the Iguana tuberculata. In the

genus Sitana, the males alone are fur-

nished with a large throat-pouch which
can be folded up like a fan, and is color-

ed blue, black, and red ; but these splen-
did colors are exhibited only during the

pairing-season. The female does not

possess even a rudiment of this appen-
dage. In the Anolis cristatellus, accord-

ing to Mr. Austen, the throat pouch,
which is bright red marbled with yellow,
is present in the female, though in a ru-

dimental condition. Again, in certain

other lizards, both sexes are equally well

provided with throat pouches. Here we
see with species belonging to tl.e same

group, as in so many previous cases, the

same character either confined to the

males, or more largely developed in them
than in the females, or again equally de-

veloped in both sexes. The little lizards

of the genus Draco, which glide through
the air on their rib-supported parachutes,
and which in the beauty of their colors

baffle description, are furnished with

skinny appendages to the throat "
like

the wattles of gallinaceous birds." These
become erected when the animal is ex-

cited. They occur in both sexes, but are

best developed when the male arrives at

maturity, at which age the middle appen-

Mr. N. L. Austen kept these animals alive for

a considerable time ; see ' Land and Water,' July,

* StoHczka, 'Journal of Asiatic Soc. of Bengal.'
voL xrxiv. 1870, p, 166.
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dage is sometimes twice as long as the

head. Most of the species likewise have

a low crest running along the neck , and

this is much more developed in the full-

grown males, than in the females or

young males.67

623. A Chinese species is said to live

in pairs during the spring ;

" and if one is

"aught, the other falls from the tree to

he ground, and allows itself to be cap-
ered with impunity," I presume from

despair.
M

624. There are other and much more
remarkable differences between the sexes

of certain lizards. The male of Cera-

tophora aspera bears on the extremity of

his snout an appendage half as long as

the head. It is cylindrical, covered with

scales, flexible, and apparently capable of

erection- in the female it is quite rudi-

mental. In a second species of the same

genus a terminal scale forms a minute

horn on the summit of the flexible appen-

dage ; and in a third species (C. Stoddar-

tii the whole appendage is converted into

a horn, which is usually of a white color,

but assumes a purplish tint when the ani-

mal is excited. In the adult male of this

latter species the horn is half an inch in

length, but it is of quite minute size in the

female and in the young. These appen-
dages, as Dr. Giinther has remarked to

me, may be compared with the combs of

gallinaceous birds, and apparently serve

as ornaments.

625. In the genus Chamaeleon we come
to the acme of difference between the

sexes. The upper part of the skull of

the male C. bifurcus, an inhabitant of

Madagascar, is produced into two great,
solid, bony projections, covered with
scales like the rest of the head ; and of

this wonderful modification of structure

the female exhibits only a rudiment.

Again, in Ckamceleon Oiventi (fig. 18),
from Che West Coast of. Africa, the male
bears on his snout and forehead three
curious horns, of which the female has
not a trace. These horns consist of an
excrescence of bone covered with a
smooth sheath, forming part of the gen-
eral integuments of the body, so that

they are identical in structure with those
of a bull, goat, or other sheath-horned
ruminant. Although the three horns

T All the foregoing statements and quotations,
in regard to Cophotis, Sitana and Draco, as well as
the following facts in regard to Ceratophora and
Chamaeleon, are from Dr. Giinther himself,

-

from his magnificent work on the '

Reptiles of Bri
Ish India,' Ray Soc. 1864, pp. 122, 130. i.

Mr. Swinhoe,
'
Procf Zoolog? Soc?,' 1870, p.

differ so much in appearance from the

two great prolongations of the skull in

C. btfurcus, we can hardly doubt that

they serve the same general purpose in the

economy of these two animals. The first

conjecture, which will occur to every one,
!s that they are used by the males for fight-

ing together , and as these animals are

very quarrelsome,
69 this is probably a

correct view. Mr. T. W. Wood also in-

forms me that he once watched two indi-

viduals of C. pumilus, fighting violently
on the branch of a tree ; they flung their

heads about and tried to bite each other ;

they then rested for a time, and after-

ward continued their battle.

626. With many lizards, the sexes dif-

fer slightly in color, the tints and stripes
of the males being brighter and more dis-

tinctly defined, than in the females. This,
for instance, is the case with the above

Cophotis and with the Acanthodactylus
capensts of S. Africa. In a Cordylus of
the latter country, the male is either

much redder or greener than the female.
In the Indian Calotes nigrilabris there is

a still greater difference ; the lips also of

the male are black, while those of the
female are green. In our common little

viviparous lizard (Zootoca vivipara)
'' the

under side of the body and base of the
tail in the male are bright orange, spotted
with black ; in the female these parts are

pale-grayish-green without spots."
70 We

have seen that the males alone of Sitana

possess a throat-pouch ; and this is splen-
didly tinted with blue, black, and red.
In the Proctotretus tenuis of Chile the
male alone is marked with spots of blue,

green, and coppery-red.
71 In many

cases the males retain the same colors

throughout the year, but in others they
become much brighter during the breed-

ing-season ; I may give as an additional
instance the Calotes marta, which at this

season has a bright red head, the rest of

the body being green.72

627. Both sexes of many species are

beautifully colored exactly alike ; and
there is no reason to suppose that such
colors are protective. No doubt with the

bright green kinds which live in the midst
of vegetation, this color serves to conceal

89 Dr. Bucholz,
*
Monatsbericht K. Preuss.

Akad.' Jan. 1874, p. 78.
70

Bell, 'History of British Reptiles,' ad edit.
1849, p. 40.

71 For Proctotretus see '

Zoology of the Vjoyage
of the "

Beagle :
"

Reptiles,' by Mr. Bell, p. 8.
For the Lizards of S. Africa, see '

Zoology of S.
Africa : Reptiles,' by Sir Andrew Smith, pi. 25
and 39. For the Indian Calotes, see

'

Reptiles of
British India,' by Dr. Giinther, p. 143.74 Gttntherm'Proc. Zoolog. Soc. 1870, p. 776,
with a colored figure.
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them ; and in N. Patagonia I saw a liz-

ard (Proctotretus multimaculatus) which,
when frightened, flattened its body,
closed its eyes, and then from its mottled

tints was hardly distinguishable from the

surrounding sand. But the bright col-

ors with which so many lizards are orna-

mented, as well as their various curious

appendages, were probably acquired by
the males as an attraction, and then

transmitted either to their male offspring
alone, or to both sexes. Sexual selec-

tion, indeed, seems to have played al-

most as important a part with reptiles
as with birds ; and the less conspicuous
colors of the females in comparison with

the males cannot be accounted for, as

Mr. Wallace believes to be the case with

birds, by the greater exposure of the fe-

males to danger during incubation.

CHAPTER XIII.

SECONDARY SEXUAL CHARACTERS OF
BIRDS.

Sexual Differences Law of battle Special weap-
ons; Vocal organs Instrumental music Love-
antics and dances Decorations, permanent and
seasonal Double and single annual moults

Display of ornaments by the males.

628. SECONDARY sexual characters are

more diversified and conspicuous in

birds, though not perhaps entailing more

important changes of structure, than in

any other class of animals. I shall,

therefore, treat the subject at consider-

able length. Male birds sometimes,

though rarely, possess special weapons
for fighting with each other. They
charm the female by vocal or instrumen-
tal music of the most varied kinds. They
are ornamented by all sorts of combs,
wattles, protuberances, horns, air-dis-

tended sacks, top-knots, naked shafts,

plumes and lengthened feathers grace-

fully springing from all parts of the body.
The beak and naked skin about the head,
and the feathers are often gorgeously
colored. The males sometimes pay their

court by dancing, or by fantastic antics

performed either on the ground or in the

air. In one instance, at least, the male
emits a musky odor, which we may sup-

pose serves to charm or excite the female
;

for that excellent observer, Mr. Ramsay, 1

says of the Australian musk-duck (Bizi-
ura lobatd) that "the smell which the

male emits during the summer months is

confined to that sex, and in some indi-

viduals is retained throughout the year ; I

have never, even in the breeding-season,
shot a female which had any smell of
musk." So powerful is this odor during
the pairing-season, that it can be detected

long before the bird can be seen.2 On .

the whole, birds appear to be the most
aesthetic of all animals, excepting of

course man, and they have nearly the
same taste for the beautiful as we have.
This is shown by our enjoyment of the

singing of birds, and by our women, both
civilized and savage, decking their heads
with borrowed plumes, and using gems
which are hardly more brilliantly colored

than the naked skin and wattles of cer-

tain birds. In man, however, when cul-

tivated, the sense of beauty is manifestly
a far more complex feeling, and is asso-

ciated with various intellectual ideas.

629. Before treating of the sexual char-

acters with which we are here more par-

ticularly concerned, I may just allude to

certain differences between the sexes

which apparently depend on differences

in their habits of life ; for such cases,

though common in the lower, are rare in

the higher classes. Two humming-birds
belonging to the genus Eustephanus,
which inhabit the island of Juan Fernan-

dez, were long thought to be specifically

distinct, but are now known, as Mr.

Gould informs me, to be the male and
female of the same species, and they dif-

fer slightly in the form of the beak. In

another genus of humming-birds (Gry-

PUS), the beak of the male is serrated

along the margin and hooked at the ex-

tremity, thus differing much from that of

the female. In the Neomorpha of New
Zealand, there is, as we have seen, a stili

wider difference in the form of the beak

in relation to the manner of feeding of

the two sexes. Something of the same
kind has been observed with the gold-
finch (Carduetts elegans), for I am as-

sured by Mr. J. Jenner Weir that the

bird catchers can distinguish the males by
their slightly longer beaks. The flocks /

of males are often found feeding on the

seeds of the teazle (Dipsacus), which they
can reach with their elongated beaks,

while the females more commonly feed

on the seeds of the betony or Scrophu-
laria. With a slight difference of this

kind as a foundation, we can see how the

beaks of the two sexes might be made to

differ greatly through natural selection.

In some of the above cases, however, it

1 '

Ibis,
1

voL iii. (new series) 1867, p. 414.

Gould,
' Handbook to the Birds of Australia,'

1865, vol. ii. p. 383.
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is possible that the beaks of the males

may have been first modified in relation

to their contests with other males ; and
that this afterward led to slightly

changed habits of life.

630. Law of Battle. Almost all male

birds are extremely pugnacious, using
their beaks, wings, and legs for fighting

together. We see this every spring with

our robins and sparrows. The smallest

of all birds, namely the humming-bird, is

one of the most quarrelsome. Mr. Gosse8

describes a battle in which a pair seized

hold of each other's beaks, and whirled

round and round, till they almost fell to

the ground , and M. Monies de Oca, in

speaking of another genus of humming-
bird, says that two males rarely meet
without a fierce aerial encounter : when
kept in cages

" their fighting has mostly
ended in the splitting of the tongue of

one of the two, which then surely dies

from being unable to feed." 4 With
Waders, the males of the common water-
hen (Gallinula chloropus)

" when pair-

ing, fight violently for the females : they
stand nearly upright in the water and
strike with their feet." Two were seen
to be thus engaged for half an hour, un-
til one got hold of the head of the other,
which would have been killed, had not
the observer interfered ; the female all

the time looking on as a quiet spectator.
6

Mr. Blyth informs me that the males of

an allied bird (Gallicrex cristatus) are a
third larger than the females, and are so

pugnacious during the breeding-season,
that they are kept by the natives of East-
ern Bengal for the sake of fighting. Va-
rious other birds are kept in India for
the same purpose, for instance, the bul-
buls (Pycnonotus hcemorrhous) which
"
fight with great spirit."

6

631. The polygamous ruff (Machetes
pugnax^ is notorious for his extreme

pugnacity , and in the spring, the males,
which are considerably larger than the
females, congregate day after day at a
particular spot, where the females pro-
pose to lay their eggs. The fowlers dis-
cover these spots by the turf being
trampled somewhat bare. Here they
fight very much like game-cocks, seizing
each other with their beaks and striking
with their wings. The great ruff of feath-
ers round the neck is then erected, and

* Quoted by Mr. Gould,
' Introduction to the

1 rochilidae,
1

1861, p. 29.*
Gould, ibid. p. 52.

* W. Thompson, * Nat. Hist, of Ireland : Birds,'
ol. u. 1850, p. 327 .

Jerdon, Birds of India,' 1863, vo< ii. p. 96.

according to Col. Montagu
"
sweeps the

ground as a shield to defend the more
tender parts ;

"
and this is the only in-

stance known to me in the case of birds.

of any structure serving as a shield. The
ruff of feathers, however, from its varied

and rich colors probably serves in chief

part as an ornament. Like most pugna-
cious birds, they seem always ready to

fight, and when closely confined often

kill each other; but Montagu observed
that their pugnacity becomes greater dur-

ing the spring, when the long feathers on
their necks are fully developed ; and at

this period the least movement by any
one bird provokes a general battle.7 Of
the pugnacity of web-footed birds, two
instances will suffice ; in Guiana "

bloody
fights occur during the breeding-seasoii
between the males of the wild musk-
duck (Cairina moschata) ; and where
these fights have occurred the river is

covered for some distance with feath-

ers." 8 Birds which seem ill-adapted for

fighting engage in fierce conflicts; thus
the stronger males of the pelican drive

away the weaker ones, snapping with
their huge beaks and giving heavy blows
with their wings. Male snipe fight to-

gether,
"
tugging and pushing each other

with their bills in the most curious man-
ner imaginable." Some few birds are be-
lieved never to fight ; this is the case, ac-

cording to Audubon, with one of the

woodpeckers of the United States (Picus
auratus), although

" the hens are followed

by even half a dozen of their gay suit-

ors." 9

632. The males of many birds are larg-
er than the females, and this no doubt is

the result of the advantage gained by th<*

larger and stronger males over their ri-

vals during many generations. The dif-

ference in size between the two sexes \\\

carried to an extreme point in several
Australian species; thus the male musk-
duck (Biziura) and the male Cincloram-

phus cruralis (allied to our pipits) are by
measurement actually twice as large as
their respective females.^ With many
other birds the females are larger than
the males , and as formerly remarked, the

explanation often given, namely, that the
females have most of the work in feeding
their young, will not suffice. In some
few cases, as we shall hereafter see, the

7
Macgillivray,

'
Hist. Brit. Birds,' vol. iv. 1852,

pp. 177-181.
8 Sir R. Schomburgh, in 'Journal of R. Geo-

graph. Soc.' vol. xiii. 1843, P- 3 1 -

'

Ornithological Biography,' vol. i. p. 191. Fee
pelicans and snipes, see vol. in. 138, 477.10 Gould,

' Handbook of Birds of Australia,' voL
P- 395t vol. ii. p. 383.
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females apparently have acquired their

greater size and strength for the sake of

conquering other females and obtaining

possession of the males.

633. The males of many gallinaceous
birds, especially of the polygamous kinds,

are furnished with special weapons for

fighting with their rivals, namely spurs,
which can be used with fearful effect. It

has been recorded by a trustworthy
writer n that in Derbyshire a kite struck

at a game-hen accompanied by her chick-

ens, when the cock rushed to the rescue,

and drove his spur right through the eye
and skull of the aggressor. The spur
was with difficulty drawn from the skull,

and as the kite though dead retained his

grasp, the two birds were firmly locked

together ; but the cock when disentangled
was very little injured. The invincible

courage of the game-cock is notorious : a

gentleman who long ago witnessed the

brutal scene, told me that a bird had both
its legs broken by some accident in the

cockpit, and the owner laid a wager that

if the legs could be spliced so that the

bird could stand upright, he would con-
tinue fighting. This was effected on the

spot, and the bird fought with undaunted

courage until he received his death-stroke.

In Ceylon a closely allied, wild species,
the Callus Stanleyi, is known to fight

desperately
" in defense of his seraglio,"

so that one of the combatants is frequently
found dead.12 An Indian partridge (Or-

tygornts gularis), the male of which is

furnished with strong and sharp spurs, is

so quarrelsome,
" that the scars of former

fights disfigure the breast of almost every
bird you kill." w

634. The males of almost all gallinace-
ous birds, even those which are not fur-

nished with spurs, engage during the

breeding-season in fierce conflicts. The

Capercailzie and Black-cock (Tetrao

urogallus and T. tetrix), which are both

polygamists, have regular appointed
places, where during many weeks they

congregrate in numbers to fight together
and to display their charms before the

females. Dr. W. Kovalevsky informs

me that in Russia he has seen the snow
all bloody on the arenas where the ca-

percailzie have fought , and the black-

cocks " make the feathers fly in every di-

rection," when several "
engage in a bat-

tle royal." The elder Brehm gives a cu-

11 Mr. Hewitt in the
'

Poultry Book, by Teget-
meier,' 1866, p. 137.

18 Layard,
' Annals and Mag. of Nat. Hist.' vol.

xiv. 1854, p. 63.
13 Jerdon,

' Birds of India,
'

vol. iii. p. 574.

nous account of the Balz, as the love-
dances and love-songs of the Black-cock
are called in Germany. The bird utters
almost continuously the strangest noises :

" he holds his tail up and spreads it out
like a fan, he lifts up his head and neck
with all the feathers erect, and stretches
his wings from the body. Then he takes
a few jumps in different directions, some-
times in a circle, and presses the under
part of his beak so hard against the

ground that the chin feathers are rubbed
off. During these movements he beats
his wings and turns round and round.
The more ardent he grows the more
lively he becomes, until at last the bird

appears like a frantic creature." At such
times the black-cocks are so absorbed
that they become almost blind and deaf,
but less so than the capercailzie : hence
bird after bird may be shot on the same
spot, or even caught by the hand. After

performing these antics the males begin
to fight : and the same black-cock, in or-

der to prove his strength over several

antagonists, will visit in the course of one

morning several Blaz-places, which re-

main the same during successive years.
14

635. The peacock with his long train

appears more like a dandy than a warrior,
but he sometimes-engages in fierce con-
tests . the Rev. W. Darwin Fox informs
me that at some little distance from Ches-
ter two peacocks became so excited

while fighting, that they flew over the
whole city, still engaged, until they
alighted on the top of St. John's tower.

636. The spur, in those gallinaceous
birds which are thus provided, is gener-
ally single , but Polyplectron has two or

more on each leg , and one of the Blood-

pheasants (Ithaginis cruentus) has been
seen with five spurs. The spurs are gen-

erally confined to the male, being repre-
sented by mere knobs or rudiments in

the female , but the females of the Java
peacock (Pavomulicus) and, as I am in-

formed by Mr. Blyth, of the small fire-

backed pheasant (Euplocamus erythrop-
thalmus) possess spurs. In Galloperdix
it is usual for the males to have two

spurs, and for the females to have only
one on each leg.

15 Hence spurs may be
considered as a masculine structure,

which has been occasionally more or less

transferred to the females. Like most
other secondary sexual characters, the

> Brehm,
'
Illust. Thierleben,

1

1867, B. iv. s. 351.
Some of the foregoing statements are taken from
L. Lloyd,

' The Game Birds of Sweden,' etc., 1867,

p. 79.
15 Jerdon,

' Birds of India .- on lthagics,' vol. iii.

p. 523 ;
on Galloperdix, p. 541.
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spurs are highly variable, both in number
and development, in the same species.

637. Various birds have spurs on their

wings. But the Egyptian goose (Chena-

lopex (eeyptiacus) has only
" bare ob-

tuse knobs," and these probably show us

the first steps by which true spurs have

been developed in other species. In the

spur-winged goose, Plectropterus gam-
bensts, the males have much larger spurs
than the females ; and they use them, as

]

I am informed by Mr. Bartlett, in fight-

ing together, so that, in this case, the

wing-spurs serve as sexual weapons ; but

according to Livingstone, they are chiefly

used in the defense of the young. The
Palamedea is armed with a pair of spurs
on each wing ; and these are such for-

midable weapons, that a single blow has
been known to drive a dog howling
away. But it does not appear that the

spurs in this case, or in that of some of

the spur-winged rails, are larger in the

male than in the femalt,.16 In certain plo-
vers, however, the wing-spurs must be
considered as a sexual character. Thus
in the male of our common peewit ( Van-
ellus cristatus) the tubercle on the shoul-

der of the wing becomes more promi-
nent during the breeding-season, and
the males fight together. In some spe-
cies of Lobivanellus a similar tubercle

becomes developed during the breeding-
season "into a short horny spur." In
the Australian L. lobatus both sexes have

spurs, but these are much larger in the
males than in the females. In an allied

bird, the Hoplopterus armatus, the spurs
do not increase in size during the breed-

ing-season ; but these birds have been
seen in Egypt to tight together, in the
same manner as our peewits, by turning
suddenly in the air and striking sideways
at each other, sometimes with fatal re-
sults. Thus also they drive away other
enemies.17

638. The season of love is that of bat-
tle ; but the males of some birds, as of
the game-fowl and ruff, and even the

young males of the wild turkey and
grouse,

18 are ready to fight whenever they

J*. For the Egyptian goose, see Macgillivray,
British Birds,' vol. iv. p. 639. For Plectropterus,
Livingstone's Travels/ p. 254. For Palamedea,Brehm s 'Thierleben,' B. iv. s. 740. See also on
lis bird Azara,

'

Voyages dans 1'Amerique merid.'
torn iv. 1809, pp. i 79 . 253.

11
bee, on our peewit, Mr. R.

Wat
Carr in

' Land and~~~, v" * |*wmib| iTn. jv. \^<ii i in L.AIIU iina
ter, Aug. 8th, 1868, p. 46. In regard to Lobi-
jellus. see Jerdon's 'Birds of India,' vol. iii. p.

647, and Gould's ' Handbook of Birds of Australia,'
vol. ii. p. 220. For the Holopterus, see Mr. Allen

vol. ii. p. 492 ;

vol. 11. p. 220. For the Holopterus,
in the 'Ibis,' vol. v. 1863, p. 156.18

Audubon,
'
Ornith. Biography,'

vol. i. pp. 4-13.

meet. The presence of the female is the

leterrima belli causa. The Bengali ba-

boos make the pretty little males of the

amadavat (Estrelda amandava) fight to-

gether by placing three small cages in a

row, with a female in the middle ; after

a little time the two males are turned

loose, and immediately a desperate battle

ensues. 19 When many males congregate
at the same appointed spot and fight to-

gether, as in the case of grouse and vari-

ous other birds, they are generally at-

tended by the females,20 which afterwards

pair with the victorious combatants. But
in some cases the pairing precedes in-

stead of succeeding the combat : thus

according to Audubon,21 several males of

the Virginian goat-sucker (Caprimulgus
virginianus)

"
court, in a highly enter-

taining manner the female, and no sooner
has she made her choice, than her ap-
proved gives chase to all intruders, and
drives them beyond his dominions."

Generally the males try to drive away or

kill their rivals before they pair. It does

not, however, appear that the females in-

variably prefer the victorious males. I

have indeed been assured by Dr. W.
Kovalevsky that the female capercailzie
sometimes steals away with a young
male who has not dared to enter the

arena with the older cocks, in the same
manner as occasionally happens with
the does of the red-deer in Scotland.
When two males contend in presence of

a single female, the victor, no doubt,

commonly gains his desire ; but some of

these battles are caused by wandering
males trying to distract the peace of an

already mated pair.
22

639. Even with the most pugnacious
species it is probable that the pairing
does not depend exclusively on the mere

strength and courage of the male ; for

such males are generally decorated with
various ornaments, which often become
more brilliant during the breeding-season,
and which are sedulously displayed before
the females. The males also endeavor
to charm or excite their mates by love-

notes, songs, and antics ; and the court-

' Mr. Blyth,
' Land and Water,' 1867, p. 212.

80 Richardson on Tetrao umbellus,
' Fauna Bor.

Amer. : Birds,' 1831, p. 343. L. Lloyd, 'Game
Birds of Sweden,' 1867, pp. 22, 79, on the capercail-
zie and black-cock. Brehm, however, asserts

(' Thierleben,' etc., B. iv. s. 352) that in Germany
the gray-hens do not generally attend the Balzen
of the black-cocks, but this is an exception to the
common rule ; possibly the hens may be hidden in
the surrounding bushes, as is known to be the case
with the gray-hens in Scandinavia, and with other
species in N. America.

81 '

Ornithological Biography
'
vol. ii. p. 275.M Brehm,

'

Thierleben,' etc., B. iv. 1867, p. 99*
Audubon,

'

Ornith. Biography," vol. ii. p. 493.
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ship is, in many ; astances, a prolonged
affair. Hence it is not probable that the

females are indifferent to the charms of

the opposite sex, or that they are invaria-

bly compelled to yield to the victorious

males. It is more probable that the fe-

males are excited, either before or after

the conflict, by certain males, and thus

unconsciously prefer them. In the case of

Tetrao umbellus, a good observer -23

goes
so far as to believe that the battles of the

males "are all a sham, performed to

show themselves to the greatest advan-

tage before the admiring females who as-

semble around ; for I have never been
able to find a maimed hero, and seldom
more than a broken feather." I shall

have to recur to this subject, but I may
here add that with the Tetrao cupido of

the United States, about a score of males
assemble at a particular spot, and strutting

about, make the whole air resound with

their extraordinary noises. At the first

answer from a female the males begin to

fight furiously, and the weaker give way ;

but then, according to Audubon, both the

victors and vanquished search for the fe-

male, so that the females must either then

exert a choice, or the battle must be re-

newed. So, again, with one of the field-

starlings of the United States (Sturnella

ludffviciana) the males engage in fierce

conflicts, "but at the sight of a female

they all fly after her, as if mad." 2*

640. Vocal and instrumental music.

With birds the voice serves to express va-

rious emotions, such as distress, fear, an-

ger, triumph, or mere happiness. It is ap-

parently sometimes used to excite terror,

as in the case of the hissing noise made

by some nestling-birds. Audubon ^ re-

lates that a night-heron (Ardea nyctico-
rax, Linn.) which he kept tame, used to

hide itself when a cat approached, and
then "

suddenly start up uttering one of

the most frightful cries, apparently enjoy-

ing the cat's alarm and flight." The
common domestic cock clucks to the hen,
and the hen to her chickens, when a

dainty morsel is found. The hen, when
she has laid an egg,

"
repeats the same

note very often, and concludes with the

sixth above, which she holds for a longer
time ;"

>26 and thus she expresses her joy.

Some social birds apparently call to each

other for aid ; and as they flit from tree

M ' Land and Water,' July 25, 1868, p. 14.
* Audubon's '

Ornitholog. Biography ;

' on Te-
trao cupido, vol. ii. p. 492 ; on the Sturnus, vol. ii. p.
Ma.

** 'Ornithological Biograph.' vol. v. p. 601.

The Hon. Daines Harrington, 'Phllosoph.
Transact.' 1773, p. *&.

to tree, the flock is kept together by chirp
answering chirp. During the nocturnal

migrations of geese and other water-fowl,
sonorous clangs from the van may be
heard in the darkness overhead, answered
by clangs in the rear. Certain cries serve
as danger signals, which, as the sports-
man knows to his cost, are understood by
the same species and by others. The do-
mestic cock crows, and the humming-bird
chirps, in triumph over a defeated rival.

The true song, however, of most birds
and various strange cries are chiefly
uttered during the breeding-season, and
serve as a charm, or merely as a call-note,
to the other sex.

641. Naturalists are much divided with

respect to the object of the singing of

birds. Few more careful observers ever
lived than Montagu, and he maintained
that the " males of song-birds and of

many others do not in general search for

the female, but, on the contrary, their

business in the spring is to perch on some
conspicuous spot, breathing out their full

and amorous notes, which, by instinct,

the female knows, and repairs to the spot
to choose her mate." 27 Mr Jenner Weir
informs me that this is certainly the case

with the nightingale. Bechstein, who
kept birds during his whole life, asserts,
" that the female canary always chooses
the best singer, and that in a state of na-

ture the female finch selects that male out
of a hundred whose notes please her
most. >I28 There can be no doubt that

birds closely attend to each other's song
Mr. Weir has told me of the case of a bull-

finch which had been taught to pipe a

German waltz, and who was so good ?

performer that he cost ten guineas ; when
this bird was first introduced into a room
where other birds were kept and he began
to sing, all the others, consisting of about

twenty linnets and canaries, ranged them-
selves on the nearest side of their cages,
and listened with the greatest interest to

the new performer. Many naturalists be-

lieve that the singing of birds is almost

exclusively
" the effect of rivalry and

emulation,"and not for the sake of charm-

ing their mates. This was the opinion of

Daines Barrington and White of Selborne,
who both especially attended to this sub-

ject.
29

Barrington, however, admits that

31 '

Ornithological Dictionary,' 1833, p. 475.
88 '

Naturgeschichte der StubenvSgel," 1840, s. 4.

Mr. Harrison Weir likewise writes to me :
"

I am
informed that the best singing males generally get
a mate first, when they are bred in the same room."

49 '

Philosophical Transactions," 1773, p. 263.
White's ' Natural History of Selborne,' 1825, vol . i. p.

246.



194
BEACON LIGHTS OF SCIENCE.

"
superiority in song gives to birds an

amazing ascendancy over others, as is

well known to bird-catchers."

642. It is certain that there is an intense

degree of rivalry between the males in

their singing. Bird-fanciers match their

birds to see which will sing longest ; and

I was told by Mr. Yarrel that a first-rate

bird will sometimes sing till he drops
down almost dead, or according to Bech-

stein,
30

quite dead from rupturing a vessel

in the lungs. Whatever the cause may be,

male birds as I hear from Mr. Weir, often

die suddenly during the season of song.

That the habit of singing is sometimes

quite independent of love is clear, for a

sterile, hybrid canary-bird has been de-

scribed 31 as singing while viewing itself in

a mirror, and then dashing at its own

image ; it likewise attacked with fury a

female canary, when put into the same

cage. The jealousy excited by the act

of singing is constantly taken advantage
of by bird-catchers ; a male, in good song,
is hidden and protected, while a stuffed

bird, surrounded by limed twigs, is ex-

posed to view. In this manner, as Mr.
Weir informs me, a man has in.the course

of a single day caught fifty, and in one in-

stance seventy, male chaffinches. The

power and inclination to sing differ so

greatly with birds that although the price
of an ordinary male chaffinch is only six-

pence, Mr. Weir saw one bird for which
the bird-catcher asked three pounds ; the

test of a really good singer being that it

will continue to sing while the cage is

swung round the owner's head.

643. That male birds should sing from
emulation as well as for charming the fe-

male, is not at all incompatible ; and it

might have been expected that these two
habits would have concurred like those of

display and pugnacity. Some authors,
however, argue that the song of the male
cannot serve to charm the female, be-
cause the females of some few species, such
as of the canary, robin, lark, and bullfinch,

especially when in a state of widowhood,
as Bechstein remarks, pour forth fairly
melodious strains. In some of these
cases the habit of singing may be in part
attributed to the females having been

highly fed and confined,82 for this disturbs
all the usual functions connected with the

reproduction of the species. Many in-

stances have already been given of the

partial transference of secondary mascu-

'

Naturgesch. der StubenvSgel,' 1840, s. 252.

\ n
r
n
B0

'?'
'

Zool
g.
isV '8.43-44, P- 659.

'* D. Bamngton,
'

Phil. Transact.' 1773, p. 262.
Bchstein,

'

StubenvogeV,' 1840, s. 4.

ine characters to the female, so that it is

not at all surprising that the females of

some species should possess the power of

song. It has also been argued, that the

song of the male cannot serve as a charm,
Because the males of certain species, for in-

stance of the robin, sing during the au-

tumn.83 But nothing is more common
than for animals to take pleasure in prac-

tising whatever instinct they follow at

other times for some real good. How
often do we see birds which fly easily,

_liding and sailing through the air ob-

viously for pleasure ? The cat plays with
the captured mouse, and the cormorant
with the captured fish. The weaver-bird

(Ploceus), when confined in a cage,
amuses itself by neatly weaving blades of

jrass between the wires of its cage.
Birds which habitually fight during the

breeding-season are generally ready to

fight at all times ; and the males of the

capercailzie sometimes hold their Balzen
or leks at the usual place of assemblage
during the autumn.34 Hence it is not at

all surprising that male birds should con-

tinue singing for their own amusement
after the season for courtship is over.

644. As shown in a previous chapter,

singing is to a certain extent an art, and
is much improved by practice. Birds can
be taught various tunes, and even the un-
melodious sparrow has learnt to sing like

a linnet. They acquire the song of their

foster parents,
85 and sometimes that of

their neighbors.
86 All the common song-

sters belong to the Order of Insessores, and
their vocal organs are much more com-

plex than those of most other birds ; yet
it is a singular fact that some of the In-

sessores, such as ravens, crows, and mag-
pies, possess the proper apparatus,

37

though they never sing, and do not nat-

urally modulate their voices to any great
extent. Hunter asserts 38 that with the

true songsters the muscles of the larynx
are stronger in the males than in the fe-

males ; but with this slight exception there

is no difference in the vocal organs of the

two sexes, although the males of most

33 This is likewise the case with the water-ouzel.
see Mr. Hepburn in the

'

Zoologist,' 1845-1846, p.
1068.

34 L. Lloyd,
' Game Birds of Sweden,' 1867, p. 25.

86
Harrington, ibid. p. 264. Bechstein, ibid. s. 5.

38 Dureau de la Malle gives a curious instance
('Annales des Sc. Nat.' ^d series, Zoolog. torn. x. p.

118) of some wild blackbirds in his garden in Paris,
which naturally learnt a republican air from a
caged bird.

87
Bishop, in

' Todd's Cyclop, of Anat. and Phys.'
vol. iv. p. 1496.

38 As stated by Barrington in
'

Philosoph. Trans
act.' 1773, p. 262.
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species sing so much better and more con-

tinuously than the females.

645. It is remarkable that only small
birds properly sing. The Australian

^enus Menura, however, must be ex-

cepted ; for the Menura Alberti, which is

about the size of a half-grown turkey, not

only mocks other birds, but "
its own

whistle is exceedingly beautiful and va-

ried." The males congregate and form
"
corroborying places," where they sing,

raising and spreading their tails like pea-
cocks, and drooping their wings.

39 It is

also remarkable that birds which sing
well are rarely decorated with brilliant

colors or other ornaments. Of our Brit-

ish birds, excepting the bullfinch and

goldfinch, the best songsters are plain-
colored. The kingfisher, bee-eater, rol-

ler, hoopoe, wood-peckers, etc., utter

harsh cries ; and the brilliant birds of

the tropics are hardly ever songsters.
40

Hence bright colors and the power of

song seem to replace each other. We
can perceive that if the plumage did not

vary in brightness, or if bright colors

were dangerous to the species, other

means would be employed to charm the

females ; and melody of voice offers one
such means.

646. In some birds the vocal organs
differ greatly in the two sexes. In the

Tetrao cupido the male has two bare,

orange-colored sacks, one on each side of

the neck ; and these are largely inflated

when the male, during the breeding-sea-
son, makes his curious hollow sound,
audible at a great distance. Audubon

proved that the sound was intimately
connected with this apparatus (which re-

minds us of the air-sacks on each side of

the mouth of certain male frogs), for he

found that the sound was much dimin-

ished when one of the sacks of a tame bird

>vas pricked, and when both were pricked
it was altogether stopped. The female

has " a somewhat similar, though smaller

naked space of skin on the neck ; but this

is not capable of inflation." 41 The male
of another kind of grouse ( Tetrao uro-

phasianus}, while courting the female,

has his " bare yellow oesophagus inflated

to a prodigious size, fully half as large as

39 Gould,
' Handbook to the Birds of Australia,

vol. i. 1865, pp. 308-310. See also Mr. T. W. Wood
in the '

Student,' April, 1870, p. 125.
40 See remarks to this effect in Gould s

' Intro-

duction to the Trochilidae,' 1861, p. 22.

ituralist ir

<6. pp. 144-146. Mr. T. W
Wood gives in the '"Student

'

(April, 1870, p. ii6)an

41 'The Sportsman and Nat
Major W. Ross King, 1866,

in Canada,' by
Mr. T. W

excellent account of the attitude and habits of this

bird during its courtship. He states that the ear-

tufts or neck-plumes are erected, so that they meer
over the crown of the head.

the body ;

"
and he then utters various

rating, deep, hollow tones. With his

neck-feathers erect, his wings lowered,
and buzzing on the ground, and his long
jointed tail spread out like a fan, he dis-

alays a variety of grotesque attitudes.

The oesophagus of the female is not in

any way remarkable.42

647. It seems now well made out that

the great throat pouch of the European
male bustard (Otis tarda), and of at least

four other species, does not, as was

formerly, supposed, serve to hold water,
but is connected with the utterance dur-

ing the breeding season of a peculiar
sound resembling "ock." 43 A crow-like

bird inhabiting South America (Cepha-
lopterus ornatus) is called the umbrella-

bird, from its immense top-knot, formed
of bare white quills surmounted by dark-

blue plumes, which it can elevate into a

great dome no less than five inches in

diameter, covering the whole head. This

bird has on its neck a long, thin, cylin-

drical fleshy appendage, which is thickly
clothed with scale-like blue feathers. It

probably serves in part as an ornament,
but likewise as a resounding apparatus ;

for Mr. Bates found that it is connected
" with an unusual development of the

trachea and vocal organs. It is dilated

when the bird utters its singularly deep,
loud and long sustained fluty note. The
head-crest and neck-appendage are rudi-

mentary in the female.44

648. The vocal organs of various web-
footed and wading birds are extraordi-

narily complex, and differ to a certain

extent in the two sexes. In some cases the

trachea is convoluted, like a French horn,

and is deeply embedded in the sternum.

In the wild swan (Cygnus ferus) it is

more deeply embedded in the adult

male, than in the adult female or young
male. In the male Merganser the en-

larged portion of the trachea is furnished

with an additional pair of muscles.45 In

one of the ducks, however, namely Anas

49 Richardson,
' Fauna Bor. American : Birds,'

1831, p. 359. Audubon, ibid. vol. iv. p. 507.

The following papers have been lately writ-

ten on this subject : Prof. A. Newton, in the
'

Ibis,'

1862, p. 107 ;
Dr. Cullen, ibid. 1865, p. 145; Mr,

Flower, in
' Proc. Zool. Soc.' 1865, p. 747 ; and Dr.

Murie, in
' Proc. Zool. Soc.' 1868, p. 471. In this

latter paper an excellent figure is given of the male

Australian Bustard in full display with the sack

distended. It is a singular fact that the sac< is not

developed in all the males of the same species.
44 Bates,

' The Naturalist on the Amazons,' 1863,

vol. ii. p. 284 ; Wallace, in
' Proc. Zool. Soc.' 1850,

p 206. A new species, with a still larger neck-ap-

pendage (C. penduliger), has lately been discov-

ered, see
'

Ibis.' vol. i. p. 457.
4 * Bishop, in ToddV Cyclop, of Anat. and Phys-

vol. iv. p. 1499.
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punctata, the bony enlargement is only
a little more developed in the male than

in the female.*8 But the meaning of

these differences in the trachea of the

two sexes of the Anatidae is not under-

stood ; for the male is not always the

more vociferous ; thus with the common
duck, the male hisses, while the female

utters a loud quack.*
7 In both sexes of

one of the cranes (Grus mrgo) the

trachea penetrates the sternum, but pre-
sents " certain sexual modifications." In

the male of the black stork there is

also a well-marked sexual difference in

the length and curvature of the bronchi.48

Highly important structures have, there-

fore, in these cases been modified accord-

ing to sex.

649. It is often difficult to conjecture
whether the many strange cries and notes

uttered by male birds during the breed-

ing-season, serve as a charm or merely
as a call to the female. The soft cooing
of the turtle-dove and of many pigeons,
it may be presumed, pleases the female.

When the female of the wild turkey utters

her call in the morning, the male answers

by a note which differs from the gobbling
noise made, when with erected feathers,

rustling wings and distended wattles, he

puffs and struts before her.*9 The spel
of the black-cock certainly serves as a
call to the female, for it has been known
to bring four or five females from a dis-

tance to a male under confinement ; but
as the black-cock continues his spel for

hours during successive days, and in the
case of the capercailzie

" with an agony
of passion," we are led to suppose that

the females which are present are thus
charmed.60 The voice of the common
rook is known to alter during the breed-

ing-season, and is therefore in some way
sexual.51 But what shall we say about
the harsh screams of, for instance, some
kinds of macaws ; have these birds as
bad taste for musical sounds as they ap-

parently have for color, judging by the
inharmonious contrast of their bright yel-
low and blue plumage ? It is indeed

4t Prof. Newton,
'
Proc. Zoolog. Soc.' 1871, p. 651." The spoonbill (Platalea) has its trachea con-

voluted into a figure of eight, and yet this bird
(Jerdon,

' Birds of India,' vol. iii. p. 763) is mute;
but Mr. Blyth informs me that the convolutions are
not constantly present, so that perhaps they are
now tending toward abortion.

'Elements of Comp. Anat.' by R. Wagner,
Eng. translat. 1845, p. in. With respect to the
swan, as given above, Yarrell's

'
Hist, of British

Naturalist
Birds," ad edit. 1845, vol. iii. p. 103.

C. L. Bonaparte, quoted in the '

Library : Birds,' vol. xiv. p. 126.
L. Lloyd, 'The Game Birds of Sweden '

etc.,
1867, pp. 22, 81.

Jenner,
'

Philosoph. Transactions,' 1824, p. ao.

possible
that without any advantage be-

ing thus gained, the loud voices of many
male birds may be the result of the in-

herited effects of the continued use of

their vocal organs, when excited by the

strong passions of love, jealousy and

rage ; but to this point we shall recur

when we treat of quadrupeds.

650. We have as yet spoken only of

the voice, but the males of various birds

practice, during their courtship, what

may be callec Instrumental music. Pea-
cocks and birds of Paradise rattle their

quills together. Turkey-cocks scrape
their wings against the ground, and some
kinds of grouse thus produce a buzzing
sound. Another North American grouse,
the Tetrao umbellus, when with his tail

erect, his ruffs displayed,
" he shows off

his finery to the females, who lie hid in

the neighborhood," drums by rapidly

striding his wings together above his back,

according to Mr. R. Raymond, and not,

as Audubon thought, by striking them

against his sides. The sound thus pro-
duced is compared by some to distant

thunder, and by others to the quick roll

of a drum. The female never drums,
" but flies directly to the place where the

male is thus engaged." The male of the

Kalij-pheasant, in the Himalayas,
" often

makes a singular drumming noise with

his wings, not unlike the sound produced
by shaking a stiff piece of cloth." On
the west coast of Africa the little black-

weavers (Ploceus ?) congregate in a small

party on the bushes round a small open
space, and sing and glide through the air

with quivering wings, "which make a

rapid whirring sound like a child's rattle."

One bird after another thus performs for

hours together, but only during the court-

ing season. At this season and at no
other time, the males of certain night-jars

(Caprimulgus) make a strange booming
noise with their wings. The various spe-
cies of wood-peckers strike a sonorous
branch with their beaks, with so rapid a

vibratory movement that " the head ap-

pears to be in two places at once." The
sound thus produced is audible at a con-
siderable distance, but cannot be de-

scribed ; and I feel sure that its source

would never be conjectured by any one

hearing it for the first time. As this jar-

ring sound is made chiefly during the

breeding-season, it has been considered
as a love-song ; but it is perhaps more

strictly a love-call. The female, when
driven from her nest, has been observed
thus to call her mate, who answered ifi
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the same manner and soon appeared.

Lastly, the male Hoopoe ( Upupa epops}
combines vocal and instrumental music;
for during the breeding-season this bird,

as Mr. Swinhoe observed, first draws in

air, and then taps the end of its beak per-

pendicularly down against a stone or the

trunk of a tree,
" when the breath being

forced down the tubular bill produces the

correct sound." If the beak is not thus

struck against some object, the sound is

quite different. Air is at the same time

swallowed, and the oesophagus thus be-

comes much swollen , and this probably
acts as a resonator, not only with the

hoopoe, but with pigeons and other

birds.52

651. In the foregoing cases sounds are

made by the aid of structures already

present and otherwise necessary ; but in

the following cases certain feathers have
been specially modified for the express

purpose of producing sounds. The

drumming, bleating, neighing, or thun-

dering noise (as expressed by different

observers) made by the common snipe

(Scolopax gallinago) must have surprised

every one who has ever heard it. This

bird, during the pairing-season, flies to
"
perhaps a thousand feet in height," and

after zig-zagging about for a time de-
scends to the earth in a curved line with

outspread tail and quivering pinions, and

surprising velocity. The sound is emitted

only during this rapid descent. No one
was able to explain the cause, until M.
Meves observed that on each side of the

tail the outer feathers are peculiarly
formed, having a stiff saber-shaped shaft

with the oblique barbs of unusual length,
the outer webs being strongly bound to-

gether. He found that by blowing on
these feathers, or by fastening them to a

long thin stick and waving them rapidly

through the air, he could reproduce the

drumming noise made by the living bird.

Both sexes are furnished with these

feathers, but they are generally larger in

the male than in the female, and emit a

" For the foregoing facts see.on Birds of Paradise,
Brehm,

'

Thierleben,' Band iii. s. 325. On Grouse,
Richardson,

' Fauna Bor. Americ. : Birds,' pp. 74"
and 359 ; Major W. Ross King,

' The Sportsman in
Canada,' 1866, p. 156 ; Mr. Haymond, in Prof. Cox's

to the Zambesi '

1865. p. 425. On Woodpeckers,
Macgillivray,

'
Hist, of British Birds,' vol. iii. 1840,

pp. 84, 88, 89, and 95. On the Hoopoe Mr. Swinhoe,
in

'

Proc. Zoolo^. Soc.' June 23, 1863 and 1871, p.
348. On the Night-jar, Audubon. Ibid. vol. ii. p.
ass, and ' American Naturalist,' 1873, P- 672 - The
English Night-jar likewise makes in the spring

-

urious noise during its rapid flight.

deeper note. In some species, as in S.

frenata four feathers, and in S.javensis,
no less than eight on each side of the tail

are greatly modified. Different tones are
emitted by the feathers of the different

species when waved through the air ; and
the Scolopax Wilsonii of the United
States makes a switching noise while de-

scending rapidly to the earth.58

652. In the male of the Chamaepetes
unicolor (a large gallinaceous bird of

America) the first primary wing-feather is

arched toward the tip and is much more
attenuated than in the female. In an al-

lied bird, the Penelope nigra, Mr. Salvin

observed a male, which, while it flew

downward "with outstretched wings,

gave forth a kind of crashing, rushing
noise," like the falling of a tree.64 The
male alone of one of the Indian bustards

auritus) has its primary
wing-feathers greatly acuminated ; and
the male of an allied species is known
to make a humming noise while court-

ing the female.55 In a widely different

group of birds, namely Humming-birds,
the males alone of certain kinds have
either the shafts of their primary wing-
feathers broadly dilated, or the webs

abruptly excised toward the extremity.
The male, for instance, of Selasphorus

platycercus, when adult, has the first

primary wing-feather thus excised.

While flying from flower to flower he
makes " a shrill, almost whistling noise ;

" w

but it did not appear to Mr. Salvin that

the noise was intentionally made.

653. Lastly, in several species of a sub-

genus of Pipra or Manakin, the males, as

described by Mr. Sclater, have their sec-

ondary wing-feathers modified in a still

more remarkable manner. In the brill-

iantly-colored P. deliciosa the first three

secondaries are thick-stemmed and curved
toward the body ; in the fourth and fifth

(fig. 19, a) the change is greater ; and in

the sixth and seventh (b, c) the shaft "
is

thickened to an extraordinary degree,

forming a solid horny lump." The barbs

also are greatly changed in shape in com-

parison with the corresponding feathers

(d, e,f) in the female. Even the bones

of the wing, which support these singular

See M. Meves' interesting paper in 'Proc.

vol. v. 1863, p. 131.
4 Mr. Salvin. in

' Proc. Zool. Soc.' 1867, p. 160.

I am much indebted to this distinguished ornithol-

ogist for sketches of the feathers ot the Chamaepetes,
and for other information.
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feathers in the male, are said by Mr.
Fraser to be much thickened. These

little birds make an extraordinary noise,

the first
"
sharp note being not unlike

the crack of a whip."
67

654. The diversity of the sounds, both

vocal and instrumental, made by the

males of many birds during the breeding-
season, and the diversity of the means
for producing such sounds, are highly
remarkable. We thus gain a high idea

of their importance for sexual purposes,
and are reminded of the conclusion ar-

rived at as to insects. It is not difficult

to imagine the steps by which the notes

of a bird, primarily used as a mere call or

for some other purpose, might have been

improved into a melodious love song. In

the case of the modified feathers, by
which the drumming, whistling, or roar-

ing noises are produced, we know that

some birds during their courtship flutter,

shake, or rattle their ummodified feathers

together ; and if the females were led to

select the best performers, the males
which possessed the strongest or thickest,

or most attenuated feathers, situated on

any part of the body, would be the most
successful ; and thus by slow degrees the

feathers might be modified to almost any
extent. The females, of course, would
not notice each slight successive altera-

tion in shape, but only the sounds thus

produced. It is a curious fact that in the
same class of animals, sounds so different

as the drumming of the snipe's tail, the

tapping of the woodpecker's beak, the
harsh trumpet-like cry of certain water-

fowl, the cooing of the turtledove, and the

song of the nightingale, should all be

pleasing to the females of the several

species. But we must not judge of the
tastes of distinct species by a uniform
standard ; nor must we judge by the
standard of man's taste. Even with man,
we should remember what discordant
noises, the beating of tomtoms and the
shrill notes of reeds, please the ears of

savages. Sir S. Baker remarks,58 that
" as the stomach of the Arab prefers the
raw meat and reeking liver taken hot
from the animal, so does his ear prefer
his equally coarse and discordant music
to all other."

655. Love-Antics and Dances. The
curious love gestures of some birds have
already been incidentally noticed , so that

ittle need here be added. In Northern
America, large numbers of a grouse, the

Tetrao phasianellus, meet every morning
during the breeding-season on a selected

evel spot, and here they run round and
round in a circle of about fifteen or twenty

r

eet in diameter, so that the ground is

worn quite bare, like a fairy-ring. In

;hese partridge-dances, as they are called

by the hunters, the birds assume the

strangest attitudes, and run round, some
:o the left and some to the right. Audu-
bon describes the males of a heron

(Ardea herodias) as walking about on
their long legs with great dignity before

the females, bidding defiance to their

rivals. With one of the disgusting car-

rion-vultures (Cathartes jota) the same
naturalist states that " the gesticulations
and parade of the males at the beginning
of the love-season are extremely ludi-

crous." Certain birds perform their lo\e

antics on the wing, as we have seen with

the black African weaver, instead of on
the ground. During the spring our little

white-throat {Sylvia cinerea} often rises

a few'feet or yards in the air above some
bush, and "

flutters with a fitful and fan-

tastic motion, singing all the while, and
then drops to Its perch." The great En-

glish bustard throws himself into inde-

scribably odd attitudes while courting the

female, as has been figured by Wolf. An
allied Indian bustard (Otis bengalen$is\
at such times "

rises perpendicularly into

the air with a hurried flapping of his

wings, raising his crest and puffing out

the feathers of his neck and breast, and
then drops to the ground ;

"
he repeats

this maneuver several times, at the same
time humming in a peculiar tone. Such
females as happen to be near "

obey this

saltatory summons," and when they ap-
proach he trails his wings and spreads his

tail like a turkey-cock.
69

656. But the most curious case is af-

forded by three allied genera of Austra-
lian birds, the famous Bower-birds, no
doubt the codescendants of some ancient

species which first acquired the strange
instinct of constructing bowers for per-

forming their love-antics. The bowers

which, as we shall hereafter see, are der-

orated with feathers, shells, bones, and

leaves, are built on the ground for the sole

purpose of courtship, for their nests are

J Sclater, in 'Proc. Zool. Soc." 1860, p. oo, and in
Ibis, vol. iv. 1862, p. 175. Also Salvin, in Ibis,'

:8oo, p. 37.
1 'The Nile Tributaries of Abyssinia,' 1867, p

59 For Tetrao phasianellus^ see Richardson.
'

Fauna, Bor. America,' p. 361, and for further par-
ticulars Capt. Blakiston, 'Ibis,' 1863, p. 125. For
the Cathartes and Ardea, Audubon,

' Ornith. Biog-
raphy,' vol. ii. p. 51, and vol. iii. p. 89. On the

White-throat. Macgillivray,
'

Hist. British Birdt,
vol. ii. p. 354. On the Indian Bustard, Jerdon
'Birds i>f India," vol. iii. p. 618.
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formed in trees. Both sexes assist in the

erection of the bowers, but the male is the

principal workman. So strong is this in-

stinct that it is practiced under confine-

ment, and Mr. Strange has described w the

habits of some Satin Bower-birds which
he kept in an aviary in New South Wales.
" At times the male will chase the female

all over the aviary, then go to the bower,

pick up a gay feather or a large leaf, utter

a curious kind of note, set all his feathers

erect, run round the bower and become
so excited that his eyes appear ready to

start from his head ; he continues open-
i.ig first one wing then the other, uttering
a low, whistling note, and, like the do-

mestic cock, seems to be picking up
something from the ground until at last

the female goes gently toward him."

Captain Stokes has described the habits

and "
play-houses

"
of another species,

ihe Great Bower-bird, which was seen
"
amusing itself by flying backward and

forward, taking a shell alternately from
each side, and carrying it through the

archway in its mouth." These curious

structures, formed solely as halls of as-

semblage, where both sexes amuse them-
selves and pay their court, must cost the

birds much labor. The bower, for in-

stance, of the Fawn-breasted species, is

nearly four feet in length, eighteen inches

in height, and is raised on a thick plat-
form of sticks.

657. Decoration. I will first discuss

the cases in which the males are orna-

mented either exclusively or in a much
higher degree than the females, and in a

succeeding chapter those in which both

sexes are equally ornamented, and finally
the rare cases in which the female is

somewhat more brightly-colored than the

male. As with the artificial ornaments
used by savage and civilized men, so with
the natural ornaments of birds, the head
is the chief seat of decoration.61 The
ornaments, as mentioned at the com-
mencement of this chapter, are wonder-

fully diversified. The plumes on the

front or back of the head consist of vari-

ously-shaped feathers sometimes capable
of erection or expansion, by which their

beautiful colors are fully displayed. Ele-

gant ear-tufts are occasionally present.
The head is sometimes covered with vel-

60 Gould,
' Handbook to the Birds of Australia,'

vol. i. pp. 444, 449, 455. The bower of the Satin
Bower-bird may be seen in the Zoological Society's
Gardens, Regent's Park.

> See remarks to this effect, on the '

Feeling of

Beauty among Animals,' by Mr. J. Shaw, in the
'

Athenaeum,' Nov. 34, 1866, p. 681.

vety down, as with the pheasant ; or is

naked and vividly colored. The throat,
also, is sometimes ornamented with a
beard, wattles or caruncles. Such ap-
pendages are generally brightly-colored,
and no doubt serve as ornaments, though
not always ornamental in our eyes; for
while the male is in the act of courting
the female, they often swell and assume
vivid tints, as in the male turkey. At
such times the fleshy appendages about
the head of the male Tragopan pheasant
(Certornts Temminckii) swell into a large
lappet on the throat and into two horns,
one on each side of the splendid top-
knot ; and these are then colored of the
most intense blue which I have ever be-
held.62 The African hornbill (Bucorax
abysstnicus) inflates the scarlet bladder-
like wattle on its neck, and with its wings
drooping and tail expanded

" makes quite
a grand appearance.

""* Even the iris of
the eye is sometimes more brightly-col-
ored in the male than in the female , and
this is frequently the case with the beak,
for instance, in our common blackbird.
In Buceros corrugatus, the whole beak
and immense casque are colored more

conspicuously in the male than in the
female ; and " the oblique grooves upon
the sides of the lower mandible are pe-
culiar to the male sex." 64

658. The head, again, often supports
fleshy appendages, filaments, and solid

protuberances. These, if not common to

both sexes, are always confined to the

males. The solid protuberances have
been described in detail by Dr. W. Mar-
shall,

66 who shows that they are formed
either of cancellated bone coated with

skin, or of dermal and other tissues.

With mammals true horns are always sup-
ported on the frontal bones, but with birds

various bones have been modified for this

purpose ; and in species of the same

group the protuberances may have cores

of bone, or be quite destitute of them,
with intermediate gradations connecting
these two extremes. Hence, as Dr.

Marshall justly remarks, variations of the

most different kinds have served for

the development through sexual selec-

tion of these ornamental appendages.
Elongated feathers or plumes spring from
almost every part of the body. The
feathers on the throat and breast are

sometimes developed into beautiful ruffs

M See Dr. Murie's account with colored figures
in

'
Proc. Zoolog. Soc.' 1872, p. 730.

s Mr. Monterio,
'

Ibis,' vol. iv. 1862, p. 339.
* ' Land and Water,' 1868, p. 317.
* ' Ueber die Schadelhocker,' etc.,

' Niederltad-
ischen Archiv fur 7-oologie,' B. I. Heft. 2, 1871.



2OO BEACON LIGHTS OF SCIENCE.

and collars. The tail-feathers are fre-

quently increased in length ; as we see in

the tail-coverts of the peacock, and in

the tail itself of the Argus pheasant.
With the peacock even the bones of the

tail have been modified to support the

heavy tail-coverts.
88 The body of the

Argus is not larger than that of a fowl ;

yet the length from the end of the beak

to the extremity of the tail is no less than

five feet three inches,67 and that of the

beautifully ocellated secondary wing-
feathers nearly three feet. In a small

African night-jar (Cosmetornis vexil-

larius) one of the primary wing-feathers,

during the breeding-season, attains a

length of twenty-six inches, while the

bird itself is only ten inches in length.
In another closely-allied genus of night-

jars, the shafts of the elongated wing-
feathers are naked, except at the extrem-

ity, where there is a disk.68 Again, in

another genus of night-jars, the tail-

feathers are even still more prodigiously

developed. In general the feathers of

the tail are more often elongated than

those of the wings, as any great elonga-
tion of the latter impedes flight. We thus

see that in closely-allied birds ornaments
of the same kind have been gained by the

males through the development of widely
different feathers.

659. It is a curious fact that the feath-

ers of species belonging to very distinct

groups have been modified in almost ex-

actly the same peculiar manner. Thus
the wing-feathers in one of the above-
mentioned night-jars are bare along the

shaft, and terminate in a disk ; or are, as

they are sometimes called, spoon or

racket-shaped. Feathers of this kind oc-

cur in the tail of a motmot (Eumomota
superciltaris), of a king-fisher, finch, hum-
ming-bird, parrot, several Indian dron-

gos (Dicrurus and Edolius, in one of

which the disk stands vertically), and in

the tail of certain birds of paradise.
In these latter birds similar feathers,

beautifully ocellated, ornament the head,
as is likewise the case with some gallina-
ceous birds. In an Indian bustard

{Sypheotides auritus) the feathers form-

ing the ear-tufts, which are about four
inches in length, also terminate in disks.69

It is a most singular fact that the mot-

mots, as Mr. Salvin has clearly shown,70

_ive to their tail feathers the racket-shape
jy biting off the barbs, and, further, that

his continued mutilation has produced a

certain amount of inherited effect.

660. Again, the barbs of the feathers

n various widely-distinct birds are fila-

mentous or plumose, as with some her-

ons, ibises, birds of paradise, and Gallina-
ceae. In other cases the barbs disappear,
caving the shafts bare from end to end ;

and these in the tail of the Paradisea

apoda attain a length of thirty-four
nches :

n in P. Papuana they are much
shorter and thin. Smaller feathers when
thus denuded appear like bristles, as on
the breast of the turkey-cock. As any
Meeting fashion in dress comes to be ad-
mired by man, so with birds a change of

almost any kind in the structure or color-

ing of the feathers in the male appears to

have been admired by the female. The
fact of the feathers in widely distinct

groups, having been modified in an analo-

gous manner, no doubt depends primarily
on all the feathers having nearly the same
structure and manner of development,
and consequently tending to vary in the

same manner. We often see a tendency
to analogous variability in the plumage
of our domestic breeds belonging to dis-

tinct species. Thus top-knots have ap-

peared in several species. In an extinct

variety of the turkey, the top-knot con-
sisted of bare quills surmounted with

plumes of down, so that they somewhat
resembled the racket-shaped feathers

above described. In certain breeds of

the pigeon and fowl the feathers are

plumose, with some tendency in the

shafts to be naked. In the Sebastopol
goose the scapular feathers are greatly

elongated, curled, or even spirally twist-

ed, with the margins plumose.
72

66 1. In regard to color hardly anything
need here be said, for every one knows
how splendid are the tints of many birds,

and how harmoniously they are combin-
ed. The colors are often metallic and
iridescent. Circular spots are sometimes
surrounded by one or more differently
shaded zones, and are thus converted
into ocelli. Nor need much be said on
the wonderful difference between the

sexes of many birds. The common pea-
cock offers a striking instance. Female

Dr. W. Marshall,
' Uber den Vogelschwanz,

ibid. B. I. Heft 2, 1872.
T Jardine't '

Naturalist Library : Birds ,' rol
riv. p. 166.

48
Sclater, in the '

Ibis,' vol. vi. 1864, p. 114
Livingstone,

'

Expedition to the Zambesi,' 1865
p. 66.

Terdon,
'

Birds of India,' vol. iii. p. 6ao.

70 'Proc. Zoolog. Soc.' 1873, p. 429.
71 Wallace, in

' Annals and Mag. of Nat. Hist.'
vol. xx. 1857, p. 416 ; and in his

'

Malay Archi-

pelago.' vol. ii. 1869, p. 390.
78 See p-y work on ' The Variation of Animals

and Plants under Domestication,' vol. i. pp. 289.

293.
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birds of paradise are obscurely colored

and destitute of all ornaments, while the

males are probably the most highly dec-

orated of all birds, and in so many differ-

ent ways, that they must be seen to be

appreciated. The elongated and golden-

orange plumes which spring from be-

neath the wings of the Paradisea apoda,
.vhen vertically erected and made to vi-

brate, are described as forming a sort of

halo, in the center of which the head
looks like a little emerald sun with its

rays formed by the two plumes."
78 In

another most beautiful species the head
is bald,

" and of a rich cobalt blue,

roused by several lines of black velvety
feathers."

"
4

662. Male humming-birds almost vie

with birds of paradise in their beauty, as

every one will admit who has seen Mr.
( Mould's splendid volumes, or his rich col-

lection. It is very remarkable in how
many different ways these birds are or-

namented. Almost every part of their

plumage has been taken advantage of, and
modified : and the modifications have
been carried, as Mr. Gould showed me, to

H wonderful extreme in some species be-

longing to nearly every sub-group. Such
cases are curiously like those which we
see in our fancy breeds, reared by man
for the sake of ornament : certain indi-

viduals originally varied in one character

and other individuals of the same species
in other characters ;

and these have been

seized on by man and much augmented
as shown by the tail of the fantail pigeon,
the hood of the jacobin, the beak and
wattle of the carrier, and so forth. The
sole difference between these cases is that

in the one, the result is due to man's
selection, while in the other, as with hum-

ming-birds, birds of paradise, etc., it is

due to the selection by the females of the

more beautiful males.

663. I will mention only one other bird,

remarkable from the extreme contrast in

color between the sexes, namely the fa-

mous bell-bird (Chasmorhynchus nivens)
of S. America, the note of which can be

distinguished at the distance of nearly
three miles, and astonishes every one
when first hearing it. The male is pure
white, while the female is dusky-green ;

and white is a very rare color in terrestrial

species of moderate size and inoffensive

habits. The male, also, as described by

1 Annals13 Quoted from M. de Lafresnaye, in

and Mag. of Nat. Hist.' vol. xiii. 1854, p. 157 : see

also Mr. Wallace's much fuller account in vol. xx.

1857, p. 412, and in his Malay Archipelago.'
74 Wallace,

' The Malay Archipelago" vol. ii

1869, p. 405.

Waterton, has a spiral tube, nearly three
inches in length, which rises from the base
of the beak. It is jet-black, dotted over
with minute downy feathers. This tube
can be inflated with air, through a commu-
nication with the palate ; and when not
inflated hangs down on one side. The
genus consists of four species, the males
of which are very distinct, while the fe-

males, as described by Mr. Sclater in a

very interesting paper, closely resemble
each other, thus offering an excellent in-

stance of the common rule that within
the same group the males differ much
more from each other than do the females.
In a second species (C. Nudicollis) the
male is likewise snow-white, with the ex-

ception of a large space of naked skin on
the throat and round the eyes, which dur-

ing the breeding-season is of a fine green
color. In a third species (C. tricaruncu-

latus) the head and neck alone of the
male are white, the rest of the body being
chestnut-brown, and the male of this spe-
cies is provided with three filamentous

projections half as long as the body one

rising from the base of the beak, and the

two others from the corners of the

mouth.75

664. The colored plumage and certain

other ornaments of the adult males are

either retained for life, or are periodically
renewed during the summer and breed-

ing season. At this same season the

beak and naked skin about the head fre-

quently change color as with some her-

ons, ibises, gulls, one of the bell-birds just

noticed, etc. In the white ibis, the cheeks,
the inflatable skin of the throat, and the

basal portion of the beak then become
crimson.76 In one of the rails, Gallicrex

cristatus, a large red caruncle is develop-
ed during this period on the head of the

male. So it is with a thin horny crest on
the beak of one of the pelicans, P. erylhro-

rhynchus ; for after the breeding-season,
these horny crests are shed, like horns

from the heads of stags, and the shore of

an island in a lake in Nevada was found
covered with these curious exuviae.77

665. Changes of color in the plumage
according to the season depend, firstly on
a double annual moult, secondly on an
actual change of color in the feathers

themselves, and thirdly on their dull-col-

ored margins being periodically shed, or

78 Mr. Sclater,
'

Intellectual Observer,' Jan. 1867.
' Waterton's Wanderings,' p. 118. See also Mr. Sal-

vin's interesting paper, with a plate, in the
'

Ibis,'

1865, p. 90.
7 * ' Land and Water,' 1867, p. 394.
77 Mr. D. G. Elliot, in ' Proc. Zool. Soc.' 1869, p.

589-
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on these three processes more or less com-
bined. The shedding of the deciduary

margins may be compared with the shed-

ding of their down by very young birds ;

for the down in most cases arises from

the summits of the first true feathers.78

666. With respect to the birds which

annually undergo a double moult, there

are, firstly, some kinds, for instance snipes,

swallow-plovers (Glareolae), and curlews,

in which the two sexes resemble each

other, and do not change color at any sea-

son. I do not know whether the winter

plumage is. thicker and warmer than the

summer plumage, but warmth seems the

roost probable end attained of a double

moult, where there is no change of color.

Secondly, there are birds, for instance,

certain species of Totanus and other

Grallatores, the sexes of which resemble

each other, but in which the summer and
winter plumage differ slightly in color.

The difference, however, in these cases is

so small that it can hardly be an advan-

tage to them ; and it may, perhaps, be at-

tributed to the direct action of the differ-

ent conditions to which the birds are ex-

posed during the two seasons. Thirdly,
there are many other birds the sexes of

which are alike, but which are widely dif-

ferent in their summer and winter plu-

mage. Fourthly, there are birds, the

sexes of which differ from each other in

color ; but the females, though moulting
twice, retain the same colors throughout
the year, while the males undergo a change
of color, sometimes a great one, as with
certain bustards. Fifthly and lastly, there

are birds the sexes of which differ from
each other in both their summer and winter

plumage; but the male undergoes a

greater amount of change at each recur-
rent season than the female of which
the ruff (Machetes pugnax) offers a good
instance.

667. With respect to the cause or pur-
pose of the differences in color between
the summer and winter plumage, this may
in some instances, as with the ptarmigan,

79

serve during both seasons as a protection.
When the difference between the two plu-
mages is slight, it may perhaps be attrib-

uted, as already remarked, to the direct
action of the conditions of life. But with

78 Nitusch's '

Pterylography,' edited by P. L
Sclater. Ray Soc, 1867, p. 14.Tt The brown mottled summer plumage of the
ptarmigan is of as much importance to it, as a pro-
tection, as the white winter plumage ; for in Scan-
dinavia, during the spring when the snow has dis-

appeared, this bird is known to suffer greatly from
birds of

prey, before it has acquired its summer
dress

;
see Wilhelm von Wright, in Lloyd,

' Game
Birds of Sweden,' 1867, p. 125.

many birds there can hardly be a doubt
that the summer plumage is ornamental,
even when both sexes are alike. We may
conclude that this is the case with many
icrons, egrets, etc., for they acquire their

aeautiful plumes only during the breed-

ng-season. Moreover, such plumes, top-
<nots, etc., though possessed by both
sexes, are occasionally a little more de-

veloped in the male than in the female ;

and they resemble the plumes and orna-
ments possessed by the males alone of

other birds. It is also known that con-

finement, by affecting the reproductive
system of male birds, frequently checks
the development of their secondary sexual

characters, but has no immediate influence
on any other characters ; and I am in-

formed by Mr. Bartlett that eight or nine

specimens of the Knot ( Trtnga canutus)
retained their unadorned winter plumage
in the Zoological Gardens throughout the

year, from which fact we may infer that

the summer plumage though common to

both sexes partakes of the nature of the

exclusively masculine plumage of many
other birds.80

668. From the foregoing, facts, more
especially from neither sex of certain
birds changing color during either an-
nual moult, or changing so slightly that

the change can hardly be of any service

to them, and from the females of other

species moulting twice yet retaining the
same colors throughout the year, we may
conclude that the habit of annually moult-

ing twice has not been acquired in order
that the male should assume an ornamen-
tal character during the breeding-season ;

but that the double moult, having been

originally acquired for some distinct pur-
pose, has subsequently been taken advan-

tage of in certain cases for gaining a nup-
tial plumage.

669. It appears at first sight a surpris-

ing circumstance that some closely-allied

species should regularly undergo a double
annual moult, and others only a single
one. The ptarmigan, for instance, moults
twice or even thrice in the year, and the

black-cock only once : some of the splen-

didly colored honey-suckers (Nectarinise)
of India and some sub-genera of obscurely
colored pipits (Anthus) have a double,
while others have only a single annual

so In regard to the previous statements on moult-
ing, see, on snipes, etc., Macgillivray,

'
Hist. Brit.

Birds,' vol. iv. p. 371 ; on Glareolae, curlews, and
bustards, Jerdon,

' Birds of India,' vol. iii. pp. 615.
630. 683 ; on Totanus, ibid. p. 700 ; on the plumes

and Macgillivray, vol. iv.

Stafford Allen, in the
'

Ibis,'

.

of herons, ibid. p. 738, and Macgillivray, vol. iv.

pp. 435 and 444, and Mr.
vol. v. 1863, p. 33.
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moult.81 But the gradations in the man- i

icr of moulting, which are known to oc-
|

;ur with various birds, show us how
species, or whole groups, might have or-

iginally acquired their double annual

moult, or having once gained the habit,

have again lost it. With certain bustards
and plovers the vernal moult is far from

complete, some feathers being renewed,
and some changed in color. There is

also reason to believe that with certain

bustards and rail-like birds, which prop-
erly undergo a double moult, some of the

older males retain their nuptial plumage
throughout the year. A few highly mod-
ified feathers may merely be added dur-

ing the spring to the plumage, as occurs

with the disk-formed tail-feathers of cer-

tain drongos (Bhringd) in India, and
with the elongated feathers on the back,

neck, and crest of certain herons. By
such steps as these, the vernal moult

might be rendered more and more com-

plete, until a perfect double moult was

acquired. Some of the birds of paradise
retain their nuptial feathers throughout
the year, and thus have only a single
moult ; others cast them directly after

the breeding-season, and thus have a
double moult ; and others again cast them
at this season during the first year, but not

afterward ; so that these latter species
are intermediate in their manner of moult-

ing. There is also a great difference

with many birds in the length of time

during which the two annual plumages are

retained ; so that the one might come to

be retained for the whole year, and the

other completely lost. Thus in the spring
Machetes pugnax retains his ruff for

barely two -months. In Natal the male
widow-bird (Chera progne) acquires his

fine plumage and long tail feathers in De-
cember or January, and loses them in

March ; so that they are retained only for

about three months. Most species, which

undergo a double moult, keep their orna-
mental feathers for about six months.
The male, however, of the wild Callus
bankiva retains his neck-hackles for nine

or ten months ; and when these are cast

off, the underlying black feathers on the

neck are fully exposed to view. But
with the domesticated descendant of

this species, the neck-hackles of the male
are immediately replaced by new ones ;

so that we here see, as to part of the

81 On the moulting of the ptarmigan, see Gould's
' Birds of Great Britain.' On the honey-suckers,
Jerdon,

' Birds of India,' vol. i. pp. 359, 365, 369.
On the moulting of Anthus, see Blyth, in

'

Ibis,'

1867, p. 32.

plumage, a double moult changed under
domestication into a single moult.82

670. The common drake (Anas bos-

chas) after the breeding-season is well
known, to lose his male plumage for a
period of three months, during which
time he assumes that of the female. The
male pintail-duck (Anas acuta) loses his

plumage for the shorter period of six

weeks or two months , and Montagu re-

marks that "
this double moult within so

short a time is a most extraordinary cir-

cumstance, that seems to bid defiance to
all human reasoning." But the believer
in the gradual modification of species
will be far from feeling surprise at End-

ing gradations of all kinds. If the male

pintail were to acquire his new plumage
within a still shorter period, the new male
feathers would almost necessarily be

mingled with the old, and both with
some proper to the female ; and this ap-
parently is the case with the male of a
not distantly-allied bird, namely the Mer-
ganser serrator, for the males are said to
"
undergo a change of plumage, which

assimilates them in some measure to the

female." By a little further acceleration

in the process, the double moult would
be completely lost.83

671. Some male birds, as before

stated, become more brightly colored in

the spring, not by a vernal moult, but
either by an actual change of color in

the feathers, or by their obscurely-colored
deciduary margins being shed. Changes
of color thus caused may last for a lon-

ger or shorter time. In the Pelecanus
onocrotalus a beautiful rosy tint, with

lemon-colored marks on the breast, over-

spreads the whole plumage in the spring ;

but these tints, as Mr. Sclater states,
" do

not last long, disappearing generally in

about six weeks or two months after

they have been attained." Certain finch-

es shed the margins of their feathers

in the spring, and then become brighter

Bt For the foregoing statements in regard to par-
tial moults, and on old males retaining their nuptial

the moultintr of Paradisea. see an interesting ar

tide by Dr. W. Marshall,
' Archives Neerlandaises,'

torn. vi. 1871. On the Vidua,
'
Ibis,' vol. iii. 1861,

p. 133. On the Drongo-shrikes, Jerdon, ibid. vol.

l. p. 435. On the vernal moult of the Herodias bu-

bulcus, Mr. S. S. Allen, in
'

Ibis,' 1863. p. 33- On
Callus bankiva, Blyth, in

' Annals and Mag. of

Nat. Hist.' vol. i. 1848, p. 455 ; see, also, on this

subject, my ' Variation of Animals under Domes-
tication," vol. i. p. 236.

83 See Macgillivray,
' Hist. British Girds

'

(vol.

v. pp. 34, 70, and 223), on the moulting of the

Anatidae. with quotations from Waterton and Mon-
tagu. Also Yarrell.

'

Hist, of British Birds,' vol.

iii. p. 243.
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colored, while other finches undergo no

such change. Thus the Fringilla tristis

of the United States (as well as many
other American species) exhibits its bright

colors only when the winter is past, while

our goldfinch, which exactly represents
this bird in habits, and our siskin, which

represents it still more closely in struct-

ure, undergo no such annual change.
But a difference of this kind in the plum-
age of allied species is not surprising, for

with the common linnet, which belongs
to the same family, the crimson forehead

and breast are displayed only during the

summer in England, while in Madeira

these colors are retained throughout the

year.
8*

672. Display by Male Birds of their

Plumage. Ornaments of all kinds,

whether permanently or temporarily

gained, are sedulously displayed by the

males, and apparently serve to excite,

attract, or fascinate the females. But
the males will sometimes display their

ornaments, when not in the presence of

the females, as occasionally occurs with

grouse at their balz-places, and as may
be noticed with the peacock ; this latter

bird, however, evidently wishes for a spec-
tator of some kind, and, as I have often

seen, will show off his finery before poultry,
or even pigs.

85 All naturalists who have

closely attended to the habits of birds,

whether in a state of nature or under
confinement, are unanimously of opinion
that the males take delight in displaying
their beauty. Audubon frequently speaks
of the male as endeavoring in various

ways to charm the female. Mr. Gould,
after describing some peculiarities in a
male humming-bird, says he has no doubt
that it has the power of displaying them to

the greatest advantage before the female.
Dr. Jerdon

M insists that the beautiful

plumage of the male serves "to fasci-

nate and attract the female." Mr. Bart-

lett, at the Zoological Gardens, expressed
himself to me in the strongest terms to
the same effect.

673. It must be a grand sight in the
forests of India " to come suddenly on
twenty or thirty pea-fowl, the males dis-

M On the pelican, see Sclater, in
' Proc. Zool

Soc. 1868, p. 265. On the American finches, set
Audubon, Ornith. Biography,' vol. i. pp. 174, 221
and Jerdon, 'Birds of India, vol. ii. p. 383. Oi
the Fringilla cannabina of Madeira, Mr. E
Vernon Harcourt,

'

Ibis,' vol. v. 1863, p. 2.30.
See also ' Ornamental Poultry, by Rev. E. S

Dixon, 1848, p. 8.
1 '

Birds of India,' introduct. vol. i. p. xxiv.
on the peacock, vol. iii. p. 507. See Gould's ' In
troduction totheTrochjfidw/ 1861, pp, 15 and in.

)laying their gorgeous trains, and strut-

ing about in all the pomp of pride be-

ore the gratified females." The wild

urkey-cock erects his glittering plumage,
ixpands his finely- zoned tail and barred

,ving-feathers, and altogether, with his

crimson and blue wattles, makes a superb,

hough to our eyes, grotesque appear-
ance. Similar facts have already been
iven with respect to grouse of various

inds. Turning to another Order. The
male Rupicola crocea is one of the most
Beautiful birds in the world, being of a

splendid orange, with some of the feath-

rs curiously truncated and plumose.
The female is brownish-green, shaded
with red, and has a much smaller crest.

Sir R. Schomburgk has described their

courtship ; he found one of their meeting-
alaces where ten males and two females

were present. The space was from four

:o five feet in diameter, and appeared to

iiave been cleared of every blade of grass
and smoothed as if by human hands.

A male " was capering, to the apparent
delight of several others. Now spread-

ing its wings, throwing up its head, or

opening its tail like a fan ;
now strutting

about with a hopping gait until tired, when
it gabbled some kind of note, and was
relieved by another. Thus three of them

successively took the field, and then, with

idf-approbation, withdrew to rest." The
Indians, in order to obtain their skins,

wait at one of the meeting-places till the

birds are eagerly engaged in dancing,
and then are able to kill with their poi-
soned arrows four or five males, one
after the other.87 With birds of paradise
a dozen or more full-plumaged males con-

gregate in a tree to hold a dancing-party,
as it is called by the natives : and here

they fly about, raise their wings, elevate

their exquisite plumes, and make them
vibrate, and the whole tree seems, as

Mr. Wallace remarks, to be filled with

waving plumes. When thus engaged
they become so absorbed that a skillful

archer may shoot nearly the whole party.
These birds when kept in confinement
in the Malay Archipelago, are said to

take much care in keeping their feathers

clean ; often spreading them out, examin-

ing them, and removing every speck of

dirt. One observer, who kept several

pairs alive, did not doubt that the display
of the male was intended to please the

female. 88

T 'Journal of R. Geograph. Soc.' vol. x. 1840, p.

336.
88 'Annals and Mag. of Nat. Hist.' vol. xiii,

1854, P- 57 > also Wallace, ibid, vol. xx. 1857, p,
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674. The Gold and Amherst pheasants
during their courtship not only expand
and raise their splendid frills, but twist

them, as I have myself seen, obliquely
toward the female on whichever side

she may be standing, obviously in order

that a large surface may be displayed be-

fore her.89 They likewise turn their

beautiful tails and tail-coverts a little

towards the same side. Mr. Bartlett has

observed a male Polyplectron in the act

of courtship, and has shown me a speci-
men stuffed in the attitude then assumed.
The tail and wing-feathers of this bird

are ornamented with beautiful ocelli, like

those on the peacock's train. Now when
the peacock displays himself, he expands
and erects his tail transversely to his body,
for he stands in front of the female, and
has to show off, at the same time, his

rich blue throat and breast. But the

breast of the Polyplectron is obscurely
colored, and the ocelli are not confined

to the tail-feathers. Consequently the

Polypiectron does not stand in front of

the female ; but he erects and expands
his tail-feathers a little obliquely, lower-

ing the expanded wing on the same side,

and raising that on the opposite side.

In this attitude the ocelli over the whole

body are exposed at the same time be-

fore the eyes of the admiring female in

one grand bespangled expanse. To
whichever side she may turn, the ex-

panded wings and the obliquely-held tail

are turned toward her. The male Tra-

gopan pheasant acts in nearly the same
manner, for he raises the feathers of the

body, though not the wing itself, on the

side which is opposite to the female, and
which would otherwise be concealed, so
that nearly all the beautifully spotted
feathers are exhibited at the same time.

675. The Argus pheasant affords a
much more remarkable case. The im-

mensely developed secondary wing-feath-
ers are confined to the male ; and each is

ornamented with a row of from twenty to

twenty-three ocelli, above an inch in di-

ameter. These feathers are also elegantly
marked with oblique stripes and rows of

spots of a dark color, like those on the
skin of a tiger and leopard combined.
These beautiful ornaments are hidden
until the male shows himself off before

412, and ' The Malay Archipelago,' vol. ii. 1869,
p. 252. Also Dr. Bennett, as quoted by Brehm,
1

Thierleben,' B. iii. s. 326.
88 Mr. T. W. Wood has given (' The Student,'

April, 1870, p. 115) a full account of this manner of

display, by the Gold pheasant and by the Japanese
pheasant, Ph. versicolor; and he calls it the lateral
or one-sided display.

the female. He then erects his tail, and
expands his wing-feathers into a great,
almost upright, circular fan or shield,
which is carried in front of the body
The neck and head are held on one side,
so that they are concealed by the fan;
but the bird, in order to see the female,
before whom he is displaying himself,
sometimes pushes his head between two
of the long wing-feathers (as Mr. Bartlett
has seen), and then presents a grotesque
appearance. This must be a frequent
habit with the bird in a state of nature,
for Mr. Bartlett and his son on examining
some perfect skins sent from the East,
found a place between two of the feathers,
which was much frayed, as if the head
had here frequently been pushed through.
Mr. Wood thinks that the male can also

peep at the female on one side, beyond
the margin of the fan.

676. The ocelli on the wing-feathers
are wonderful objects ; for they are so
shaded that, as the Duke of Argyll re-

marks,93
they stand out like balls lying

loosely within sockets. When I looked
at the specimen in the British Museum,
which is mounted with the wings expand-
ed and trailing downward, I was how-
ever greatly disappointed, for the ocelli

appeared flat, or even concave. But Mr.
Gould soon made the case clear to me,
for he held the feathers erect, in the posi-
tion in which they would naturally be

displayed, and now, from the light shining
on them from above, each ocellus at once
resembled the ornament called a ball and
socket. These feathers have been shown
to several artists, and all have expressed
their admiration at the perfect shading.
It may well be asked, could such artistic-

ally shaded ornaments have been formed

by means of sexual selection ? But it will

be convenient to defer giving an answer
to this question, until we treat in the next

chapter of the principle of gradation.

677. The foregoing remarks relate to

the secondary wing-feathers, but the pri-

mary wing-feathers, which in most galli-

naceous birds are uniformly colored, are

in the Argus pheasant equally wonderful.

They are of a soft brown tint with nu-

merous dark spots, each of which consists

of two or three black dots with a sur-

rounding dark zone. But the chief orna-

ment is a space parallel to the dark-blue

shaft, which in outline forms a perfect
second feather lying within the true feath-

er. This inner part is colored of a lighter

chestnut, and is thickly dotted with minute

o ' The Reign of Law,' 1867, p. 203.
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white points. I have shown this feather

to several persons, and many have ad-

mired it even more than the ball and
socket feathers, and have declared that it

was more like a work of art than of nature.

Now these feathers are quite hidden on

all ordinary occasions, but are fully dis-

played, together with the long secondary
feathers, when they are all expanded to-

gether so as to form the great fan or

shield.

678. The case of the male Argus pheas-
ant is eminently interesting, because it

affords good evidence that the most re-

fined beauty may serve as a sexual charm,
and for no other purpose. We must con-

clude that this is the case, as the second-

ary and primary wing-feathers are not at

all displayed, and the ball and socket or-

naments are not exhibited in full perfec-

tion, until the male assumes the attitude

of courtship. The Argus pheasant does

not possess brilliant colors, so that his

success in love appears to depend on the

great size of his plumes, and on the elab-

oration of the most elegant patterns.

Many will declare that it is utterly incred-

ible that a female bird should be able to

appreciate fine shading and exquisite

patterns. It is undoubtedly a marvelous
fact that she should possess this almost
human degree of taste. He who thinks

that he can safely gauge the discrimination

and taste of the lower animals may deny
that the female Argus pheasant can ap-

preciate such refined beauty ; but he will

then be compelled to admit that the ex-

traordinary attitudes assumed by the male

during the act of courtship, by which the

wonderful beauty of his plumage is fully

displayed, are purposeless; and this is a
conclusion which I for one will never ad-
mit.

679. Although so many pheasants and
allied gallinaceous birds carefully display
their plumage before the females, it is re-

markable, as Mr. Bartlett says, that this

is not the case with the dull-colored Eared
and Cheer pheasants (Crossoptilon auri-
tum and Phasianus ivallichtt) ; so that

these birds seem conscious that they have
little beauty to display. Mr. Bartlett has
never seen the males of either of these

species fighting together, though he has
not had such good opportunities for ob-

serving the Cheer as the Eared pheasant.
Mr. Jenner Weir, also, finds that all male
birds with rich or strongly-characterized
plumage are more quarrelsome than the
dull-colored species belonging to the same
groups. The goldfinch, for instance, is

far more pugnacious than the linnet, and

the blackbird than the thrush. Those,
birds which undergo a seasonal change of

plumage likewise becomes much more
pugnacious at the period when they are
most gayly ornamented. No doubt the
males of some obscurely-colored birds

fight desperately together, but it appears
that when sexual selection has been highly
influential, and has given bright colors to

the males of any species, it has also very
often given a strong tendency to pugnac
ity. We shall meet with nearly analo

gous cases when we treat of mammals
On the other hand, with birds the powet
of song and brilliant colors have rareh
been both acquired by the males of tht

same species ; but in this case, the advan-

tage gained would have been the same
namely, success in charming the female
Nevertheless it must be owned that the

males of several brilliantly colored birds
have had their feathers specially modified
for the sake of producing instrumental mu
sic, though the beauty of this cannot be

compared, at least according to our taste

with that of the vocal music of many
songsters.

680. We will now turn to male birds

which are not ornamented in any high
degree, but which nevertheless dis-

play during their courtship whatever at-

tractions they may possess. These cases
are in some respects more curious than
the foregoing, and have been but little

noticed. I owe the following facts to

Mr. Weir, who has long kept confined
birds of many kinds, including all the

British Fringillidae and Emberizidae.
The facts have been selected from a large

body of valuable notes kindly sent me by
him. The bullfinch makes his advances
in front of the female, and then puffs ou:

his breast, so that many more of the

crimson feathers are seen at once than
otherwise would be the case. At the

same time he twists and bows his black

tail from side to side in a ludicrous man
ner. The male chaffinch also stands in

front of the female, thus showing his red
breast and " blue bell," as the fanciers

call his head ; the wings at the same
time being slightly expanded, with the

pure white bands on the shoulders thus
rendered conspicuous. The common
linnet distends his rosy breast, slightly

expands his brown wings and tail, so as

to make the best of them by exhibiting
their white edgings. We must, however,
be cautious in concluding that the wings
are spread out solely for display, as some
birds do so whose wings are not beauti-

ful. This is the case with the domestic
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cock, but it is always the wing on the

side opposite to the female which is ex-

panded, and at the same time scraped on
the ground. The male goldfinch behaves

differently from all other finches: his

wings are beautiful, the shoulders being
black, with the dark-tipped wing-feathers

spotted with white and edged with

golden yellow. When he courts the fe-

male, he sways his body from side to

side, and quickly turns his slightly ex-

panded wings first to one side, then to

the other, with a golden flashing effect.

Mr. Weir informs me that no other Brit-

ish finch turns thus from side to side

during his courtship, not even the closely-
allied male siskin, for he would not thus

add to his beauty.
68 1. Most of the British Buntings are

plain colored birds ; but in the spring the

feathers on the head of the male reed-

bunting {Emberiza schceriiculus) acquire
a fine black color by the abrasion of the

dusky tips ; and these are erected during
the act of courtship. Mr. Weir has kept
two species of Amadina from Australia :

the A. castanotis is a very small and

chastely colored finch, with a dark tail,

white rump, and jet-black upper tail-cov-

erts, each of the latter being marked with

three large conspicuous oval spots of

white.91 This species, when courting the

female, slightly spreads out and vibrates

these parti-colored tail-coverts in a very

peculiar manner. The male Amadina
Lathami behaves very differently, exhib-

iting before the female his brilliantly

spotted breast, scarlet rump, and scarlet

upper tail-coverts. I may here add from
Dr. Jerdon that the Indian bulbul (Pyc-
nonotus hamorrhous) has its under tail-

coverts of a crimson color, and these, it

might be thought, could never be well

exhibited ; but the bird " when excited

often spreads them out laterally, so that

they can be seen even from above." 92

The crimson under tail-coverts of some
other birds, as with one of the woodpeck-
ers, Ptcus major, can be seen without

any such display. The common pigeon
has iridescent feathers on the breast, and
every one must have seen how the male
inflates his breast while courting the fe-

male, thus showing them off to the best

advantage. One of the beautiful bronze-

winged pigeons of Australia (Ocyphaps
lophotes) behaves, as described to me by
Mr. Weir, very differently : the male,

91 For the description of these birds, see Gould's
' Handbook to the Birds of Australia,' vol. i. 1865,
P- 417-

91 '

Birds of India,' vol. ii. p. 96.

while standing before the female, lowers
his head almost to the ground, spreads
out and raises his tail, and half expands
his wings. He then alternately and
slowly raises and depresses his body, so
that the iridescent metallic feathers are
all seen at once, and glitter in the sun.

682. Sufficient facts have now been

given to show with what care male birds

display their various charms, and this

they do with the utmost skill. While

preening their feathers, they have fre-

quent opportunities for admiring them-
selves, and of studying how best to ex-
hibit their beauty. But as all the males
of the same species display themselves in

exactly the same manner, it appears that

actions, at first perhaps intentional, have
become instinctive. If so, we ought
not to accuse birds of conscious vanity ;

yet when we see a peacock strutting
about, with expanded and quivering tail-

feathers, he seems the very emblem of

pride and vanity.

683. The various ornaments possessed
by the males are certainly of the highest
importance to them, for in some cases

they have been acquired at the expense
of greatly impeded powers of flight or
of running. The African night-jar (Cos-
metornis), which during the pairing-sea-
son has one of its primary wing-feathers
developed into a streamer of very great
length, is thereby much retarded in its

flight, although at other times remarkable
for its swiftness. The "

unwieldy size
"

of the secondary wing-feathers of the
male Argus pheasant are said " almost

entirely to deprive the bird of flight.'!

The fine plumes of male birds of paradise
trouble them during a high wind. The
extremely long tail-feathers of the male
widow-birds (Vidua) of Southern Africa

render "
their flight heavy ;

"
but as soon

as these are cast off they fly as well as

the females. As birds always breed
when food is abundant, the males proba-
bly do not suffer much inconvenience in

searching for food from their impeded
powers of movement; but there can

hardly be a doubt that they must be
much more liable to be struck down by
birds of prey. Nor can we doubt that

the long train of the peacock and the

long tail and wing-feathers of the Ar-

gus pheasant must render them an easier

prey to any prowling tiger-cat, than

would otherwise be the case. Even the

bright colors of many male birds cannot

fail to make them conspicuous to their

enemies of all kinds. Hence, as Mr.
Gould has remarked, it probably is that
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such birds are generally of a shy disposi-

tion, as if conscious that their beauty was

a source of danger, and are much more

difficult to discover or approach, than

the sombre colored and comparatively
tame females, or than the young and as

yet unadorned males.9*

684. It is a more curious fact that the

males of some birds which are provided
with special weapons for battle, and
which in a state of nature are so pugna-
cious that they often kill each other, suf-

fer from possessing certain ornaments.

Cock-fighters trim the hackles and cut

off the combs and gills of their cocks ;

and the birds are then said to be dubbed.

An undubbed bird, as Mr. Tegetmeier,
insists,

"
is at a fearful disadvantage ;

the comb and gills offer an easy hold to

his adversary's beak, and as a cock al-

ways strikes where he holds, when once

he has seized his foe, he has him entirely
in his power. Even supposing that the

bird is not killed, the loss of blood, suf-

fered by an undubbed cock is much

greater than that sustained by one that has

been trimmed."** Young turkey-cocks
in fighting always seize hold of each
other's wattles; and I presume that the

old birds fight in the same manner. It

may perhaps be objected that the comb
and wattles are not ornamental, and can-

not be of service to the birds in this way ;

but even to our eyes, the beauty of the

glossy black Spanish cock is much en-

hanced by his white face and crimson
comb ; and no one who has ever seen
the splendid blue wattles of the male

Tragopan pheasant, distended in court-

ship, can for a moment doubt that

beauty is the object gained. From the

foregoing facts we clearly see that the

plumes and other ornaments of the

males must be of the highest importance
to them ; and we further see that beauty
is even sometimes more important than
success in battle.

CHAPTER XIV.

BIRDS continued.

Choice exerted by the female Length of court
ship Unpaired birds Mental qualities and tasti

* On the Cosmetornis, see Livingstone's
' Ex

pedition to the Zambesi,' 1865, p. 96. On the Argu
pheasant, Jardine's

'

Nat. Hist. Lib.: Birds,' vol

,

p. 2*3, and '

Ibis,' vol. iii. , . .

Gould, on the shyness of male birds,
' Handbool

to Birds of Australia,' vol. i. 1865, pp. 210, 457.
Tegetmeier,

' The Poultry Book,' 1866, p. 139

for the beautiful Preference or antipathy
shown by the female for particular males-
Variability of birds Variations sometime*

abrupt Laws of variation Formation of

ocelli Gradations of character Case of Pea-

cock, Argus pheasant, and Urosticte.

685. WHEN the sexes differ in beauty,
or in the power of singing, or in produc-

ng what I have called instrumental mus-

c, it is almost invariably the male who
urpasses the female. These qualities,
as we have just seen, are evidently of

ligh importance to the male. When
hey are gained for only a part of the

year it is always before the breeding-sea-
son. It is the male alone who elaborately

displays his varied attractions, and often

jerforms strange antics on the ground
in the air, in the presence of the fe-

male. Each male drives away, or if he

can, kills his rivals. Hence we may con-

clude, that it is the object of the male to

induce the female to pair with him, and
for this purpose he tries to excite or

charm her in various ways ; ana this is

the opinion of all those who have care-

fully studied the habits of living birds.

But there remains a question which has
an all-important bearing on sexual selec-

tion, namely, does every male of the same

species excite and attract the female

equally ? Or does she exert a choice, and

prefer certain males ? This latter ques-
tion can be answered in the affirmative by
much direct and indirect evidence. It is

far more difficult to decide what qualities
determine the choice of the females ; but
here again we have some direct and in-

direct evidence that it is to a large ex-

tent the external attractions of the male ;

though no doubt his vigor, courage, and
other mental qualities come into play.
We will begin with the indirect evidence.

686. Length of Courtship. The
lengthened period during which both
sexes of certain birds meet day after day
at an appointed place probably depends
partly on the courtship being a prolonged
affair, and partly on reiteration in the act

of pairing. Thus in Germany and Scan-
dinavia the balzing or leks of the black-

cocks last from the middle of March, all

through April into May. As many as

forty or fifty, or even more birds congre-
gate at the leks ; and the same place is

often frequented during successive years.
The lek of the capercailzie lasts from the

end of March to the middle or even end
of May. In North America " the par-

tridge dances
"

of the Tetrao phasia-
nellus "

last for a month or more."
Other kinds of grouse, both in North
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America and Eastern Siberia, 1 follow ' scratches for itself shallow holes, or, as
nearly the same habits. The fowlers they are called by the natives, corrobory-
discover the hillocks where the ruffs con- ing places, where it is believed both
gregate by the grass being trampled bare,

and this shows that the same spot is

long frequented. The Indians of Guiana
are well acquainted with the cleared

arenas where they expect to find the

beautiful cocks of the Rock ; and the

natives of New Guinea know the trees

where from ten to twenty male birds of

paradise in full plumage congregate. In

this latter case it is not expressly stated

that the females meet on the same trees,

but the hunters, if not specially asked,

sexes assemble. The meetings of the
M. superba are sometimes very large ;

and an account has lately been published
*

by a traveler, who heard in a valley
beneath him, thickly covered with scrub,
" a din which completely astonished

"

him ; on crawling onward he beheld to
his amazement about one hundred and
fifty of the magnificent lyre-cocks,"
ranged in order of battle, and fighting

with indescribable fury." The bowers
of the Bower-birds are the resort of both

would probably not mention their pres-
j

sexes during the breeding-season ; and
ence, as their skins are valueless. Small

|

" here the males meet and contend with

parties of an African weaver (Ploceus)
\

each other for the favors of the female,

congregate, during the breeding-season,
j

and here the latter assemble and coquet
and perform for hours their graceful evo-

j

with the males." With two of the genera,
lutions. Large numbers of the Solitary |

the same bower is resorted to during
snipe (Scolopax major) assemble during i many years.*
dusk in a morass ; and the same place 688. The common magpie (Corvus
is frequented for the same purpose dur- pica, Linn.), as I have been informed by
ing successive years ; here they may be the Rev. W. Darwin Fox, used to assem-
seen running about "

like so many large
rats

"
puffing out their feathers, flapping

their wings, and uttering the strangest
cries.2

687. Some of the above birds, the

black-cock, capercailzie, pheasant-grouse,
ruff, Solitary snipe, and perhaps others,

are, as is believed, polygamists. With
such birds it might have been thought
that the stronger males would simply
have driven away the weaker, and then
at once have taken possession of as many
females as possible ; but if it be indispen-
sable for the male to excite or please the

ble from all parts of Delamere Forest, in

order to celebrate the "great magpie
marriage." Some years ago these birds

abounded in extraordinary numbers, so

that a gamekeeper killed in one morning
nineteen males, and another killed by a

single shot seven birds at roost together.

They then had the habit of assembling
very early in the spring at particular

spots, where they could be seen in flocks,

chattering, sometimes fighting, bustling
and flying about the trees. The whole
affair was evidently considered by the

birds as one of the highest importance.
female, we can understand the length of

|
Shortly after the meeting they all sepa-

the courtship and the congregation of so
i rated, and were then observed by Mr.

many individuals of both sexes at the Fox and others to be paired for the sea-

same spot. Certain strictly monogamous
species likewise hold nuptial assemblages;
this seems to be the case in Scandinavia
with one of the ptarmigans, and their

leks last from the middle of March to the

middle of May. In Australia the lyre-
bird (Menura superba) forms "small
round hillocks," and the M. Alberti

1 Nordman describes (' Bull. Soc. Imp. des Nat.

Moscou,' 1861, torn, xxxiv. p. 264) the balzen of
Tetrao urogalloides in Am

f. p. 264)
ur Land. He estimated

the number of birds assembled art above a hundred,
not counting the females, which lie hid in the sur-

rounding bushes. The noises uttered differ from
those of T. urogallus.

* With respect to the assemblages of the above
named grouse see Brehm,

'

Thierleben,' B. iv. s.

350 ; also L. Lloyd,
' Game Birds of Sweden,'

1867, pp. 19, 78. Richardson,
' Fauna Bor. Ameri-

cana, Birds, p. 362. References in regard to the

assemblages of other birds have already been
given. On Paradisea see Wallace, in

' Annals
and Mag. of Nat. Hist.' vol. xx. 1857, p. 412. On
the snipe, Lloyd, ibid. p. 221.

son. In any district in which a species
does not exist in large numbers, great

assemblages cannot, of course, be held

and the same species may have different

habits in different countries. For in-

stance, I have heard of only one instance,

from Mr. Wedderburn, of a regular as-

semblage of black game in Scotland,

yet these assemblages are so well known
in Germany and Scandinavia that they
have received special names.

689. Unpaired Birds. From the facts

now given
re may conclude that the

courtship of Dirds, belonging to widely
different groups, is often a prolonged
delicate, and troublesome affair. There

3
Quoted by Mr. T. W. Wood in the

'

Student,'

April, 1870, p. 125.
4 Gould, 'Handbook to the Birds of Australia,'

vol. i. pp. 300, 308,p. 3
lludabove alluded to see

45i- On the ptarmigan
oyd, ibid. p. 189.
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is even reason to suspect, improbable as

this will at first appear, that some males

and females of the same species, inhabit-

ing the same district, do not always

please each other, and consequently do

not pair. Many accounts have been pub-
lished of either the male or female of a

pair having been shot, and quickly re-

placed by another. This has been ob-

served more frequently with the magpie
than with any other bird, owing perhaps
to its conspicuous appearance and nest.

The illustrious Jenner states that in Wilt-

shire one of a pair was daily shot no less

than seven times successively,
" but all

to no purpose, for the remaining mag-
pie soon found another mate

"
; and the

last pair reared their young. A new

partner is generally found on the succeed-

ing day ; but Mr. Thompson gives the

case of one being replaced on the even-

ing of the same day. Even after the

eggs are hatched, if one of the old birds

is destroyed a mate will often be found ;

this occurred after an interval of two

days, in a case recently observed by one

of Sir J. Lubbock's keepers.
6 The first

and most obvious conjecture is that male

magpies must be much more numerous
than females ; and that in the above cases,

as well as in many others which could be

given, the males alone had been killed.

This apparently holds good in some in-

stances, for the gamekeepers in Dela-

mere Forest assured Mr. Fox that the

magpies and carrion-crows which they

formerly killed in succession in large
numbers near their nests, were all males ;

and they accounted for this fact by the

males being easily killed while bringing
food to the sitting females. Macgillivray
however, gives, on the authority of an
excellent observer, an instance of three

magpies successively killed on the same
nest, which were all females ; and another
case of six magpies successively killed

while sitting on the same eggs, which
renders it probable that most of them
were females ; though as I hear from
Mr. Fox, the male will sit on the eggs
when the female is killed.

690. Sir J. Lubbock's gamekeeper has

repeatedly shot, but how often he could
not say, one of a pair of jays (Garrulus
glandarius), and has never failed shortly
afterward to find the survivor re-

matched. Mr. Fox, Mr. F. Bond, and
others have shot one of a pair of carrion

On magpies, Jenner, in '
Phil. Transact.' 1824

p. at. Macgillivray,
'
Hist. British Birds,' vol. i

p. 570. Thompson, in ' Annals and Mag. of Nat
Hist.' vol. viii. 1843, p. .

494-

crows (Corvus corone), but the nest was
soon again tenanted by a pair. These
birds are rather common ; but the per-

egrine-falcon (Falco peregrinus) is rare,

yet Mr. Thompson states that in Ireland

if either an old male or female be killed

in the breeding-season (not an uncom-
mon circumstance), another mate is found
within a very few days, so that the eyries,

notwithstanding such casualties, are sure

to turn out their complement of young."
Mr. Jenner Weir has known the same

thing with the peregrine-falcons at Beachy
Head. The same observer informs me
that three kestrels (Falco tinnunculus), all

males, were killed one after the other while

attending the same nest ; two of these

were in mature plumage, but the third

was in the plumage of the previous year.
Even with the rare golden eagle (Aguila
chrysaetos) Mr. Birkbeck was assured

by a trustworthy gamekeeper in Scotland

that if one is killed, another is soon found.

So with the white owl (Strtx flammea),
" the survivor readily found a mate, and
the mischief went on."

691. White of Selborne, who gives the

case of the owl, adds that he knew a man,
who from believing that partridges when

paired were disturbed by the males fight-

ing, used to shoot them ; and though he

had widowed the same female several

times, she always soon found a fresh part-
ner. This same naturalist ordered the

sparrows, which deprived the house-mar-
tins of their nests, to be shot ; but the

one which was left,
" be it cock or hen,

presently procured a mate, and so for

several times following." I could add

analogous cases relating to the chaffinch,

nightingale, and redstart. With respect
to the latter bird (Phcenicura ruticilld), a
writer expresses much surprise how the

sitting female could so soon have given
effectual notice that she was a widow, for

the species was not common in the neigh-
borhood. Mr. Jenner Weir has mentioned
to me a nearly similar case ; at Blackheath

he never sees or hears the note of the

wild bullfinch, yet when one of his caged
males has died, a wild one in the course

of a few days has generally come and

perched near the widowed female, whose
call-note is not loud. I will give only
one other fact, on the authority of this

same observer ; one of a pair of star-

lings (Sturnus -vulgaris) was shot in the

morning ; by noon a new mate was
found ; this was again shot, but before

night the pair was complete ; so that

the disconsolate widow or widower was
thrice consoled during the same day.
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Mr. Engleheart also informs me that he
used during several years to shoot one of

a pair of starlings which built in a hole
in a house at Blackheath ; but the loss

was always immediately repaired. Dur-

ing one season he kept an account, and
found that he had shot thirty-five birds
from the same nest ; these consisted of

both males and females, but in what

proportion he could not say ; neverthe-

less, after all this destruction, a brood
was reared.6

692. These facts well deserve attention.

How is it that there are birds enough,
ready to replace immediately a lost mate
of either sex ? Magpies, jays, carrion-

crows, partridges, and some other birds,

are always seen during the spring in pairs,
and never by themselves ; and these offer

at first sight the most perplexing cases.

But birds of the same sex, although of

course not truly paired, sometimes live in

pairs or in small parties, as is known to

be the case with pigeons and partridges.
Birds also sometimes live in triplets, as

has been observed with starlings, carrion-

crows, parrots, and partridges. With

partridges two females have been known
to live with one male, and two males with
one female. In all such cases it is prob-
able that the union would be easily brok-
en ; and one of the three would readily

pair with a widow or widower. The
males of certain birds may occasionally
be heard pouring forth their love-song
long after the proper time, showing that

they have either lost or never gained a
mate. Death from accident or disease of

one of a pair, would leave the other free

and single ; and there is reason to believe

that female birds during the breeding-
season are especially liable to premature
death. Again, birds which have had their

nests destroyed, or barren pairs, or re-

tarded individuals, would easily be in-

duced to desert their mates, and would

probably be glad to take what share they
could of the pleasures and duties of rear-

ing offspring although not their own.7

On the peregrine falcon see Thompson,
' Nat.

Hist, of Ireland, Birds,' vol. i. 1849. P- 39- C*n
owls, sparrows, and partridges, see White, Nat.
Hist, of Selborne,' edit, of 1825, vol. i. p. 139.
On the Phoenicura, see Loudon's '

Mag. of Nat.
Hist.' vol. vii. 1834, p. 245. Brehm (' Thierleben,'
B. iv. s. 991) also alludes to cases of birds thrice
mated during the same day.

7 See White (.' Nat. Hist, of Selborne,' 1825, vol. i.

p. 140 ) on the existence, early in the season, of small

coveys of male partridges, of which fact I have
heard other instances. See Jenner, on the retarded
state of the generative organs in certain birds, in
'

Phil. Transact.' 1824. In regard to birds living in

triplets, I owe to Mr. Jenner Weir the cases ofthe

starlings and parrots, and to Mr. Fox, of partridges ;

en carrion-crows, see the
'

Field,' 1868, p. 415. On

Such contingencies as these probably
explain most of the foregoing cases.8

Nevertheless, it is a strange fact that with-
in the same district, during the height of
the breeding-season, there should be so
many males and females always ready to

repair the loss of a mated bird. Why do
not such spare birds immediately pair
together ? Have we not some reason to

suspect, and the suspicion has occurred to
Mr. Jenner Weir, that as the courtship of
birds appears to be in many cases pro-
longed and tedious, so it occasionally
happens that certain males and females
do not succeed during the proper season,
in exciting each other's love, and conse-

quently do not pair ? This suspicion will

appear somewhat less improbable after
we have seen what strong antipathies and
preferences female birds occasionally
evince toward particular males.

693. Mental Qualities of Birds, and
their Taste for the Beautiful. Before
we further discuss the question whether
the females select the more attractive
males or accept the first whom they may
encounter, it will be advisable briefly to

consider the mental powers of birds.

Their reason is generally, and perhaps
justly, ranked as low , yet some facts
could be given

9
leading to an opposite

conclusion. Low powers of reasoning,
however, are compatible, as we see with
mankind, with strong affections, acute per-
ception, and a taste for the beautiful ; and
it is with these latter qualities that we are
here concerned. It has often been said
that parrots become so deeply at-

tached to each other that when one

various male birds singing after the proper period,
see Rev. L. Jenyns,

' Observations in Natural His-
tory,' 1846,0. 87.8 The following case has been given (The Times,
Aug. 6, 1868) by the Rev. F. O. Morris, on the
authority of the Hon. and Rev. O. W. Forester." The gamekeeper here found a hawk's nest this

year, with five young ones on it. He took four and
killed them, but left one with its wings clipped as a
decoy to destroy the old ones by. They were both
shot next day, in the act of feeding the young one,
and the keeper thought it was done with. The
next day he came again and found two other chari-
table hawks, who had come with an adopted feeling
to succor the orphan. These two he killed, and
then left the nest. On returning afterward he
found two more charitable individuals on the same
errand of mercy. One of these he killed ; the oth-
er he also shot, but could not find. No more came
on the like fruitless errand."

I am indebted to Prof. Newton for the follow-

ing passage from Mr. Adam's ' Travels of a Natu-
ralist,' 1870, p. 278. Speaking of Japanese nut-
hatches in confinement he says :

" Instead of the
more yielding fruit of the yew, which is the usual
food of the nut-hatch of Japan, at one time I sub-
stituted hard hazel-nuts. As the bird was unable
to crack them, he placed them one by one in his

water-glass, evidently with the notion that they
would in time become softer an interesting proof
of intelligence on the part of these birds."
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dies the other pines for a long time ; but

Mr. Jenner Weir thinks that with most

birds the strength of their affection has

been much exaggerated. Nevertheless

when one of a pair in a state of na-

ture has been shot, the survivor has

been heard for days afterward uttering a

plaintive call ; and Mr. St. John gives va-

rious facts proving the attachment of

mated birds.1* Mr. Bennett relates u that

in China after a drake of the beautiful

mandarin Teal had been stolen, the duck

remained disconsolate, though sedulously

courted by another mandarin drake, who

displayed before her all his charms. After

an interval of three weeks the stolen drake

was recovered, and instantly the pair

recognized each other with extreme joy.

On the other hand starlings, as we have

seen, may be consoled thrice in the same

day for the loss of their mates. Pigeons
have such excellent local memories, that

they have been known to return to their

former homes after an interval of nine

months, yet, as I hear from Mr. Harrison

Weir, if a pair which naturally would re-

main mated for life be separated fora few
weeks during the winter, and afterwards

matched with other birds, the two, when

brought together again, rarely, if ever,

recognize each other.

694. Birds sometimes exhibit benevolent

feelings ; they will feed the deserted young
ones even of distinct species, but this per-

haps ought to be considered as a mistaken
instinct. They will feed, as shown in an
earlier part of this work, adult birds o:

their own species which have become
blind. Mr. Buxton gives a curious ac-

count of a parrot which took care of a

frost-bitten and crippled bird of a distinc

species, cleansed her feathers, and defend-
ed her from the attacks of the other par
rots which roamed freely about his garden
It is a still more curious fact that these

birds apparently evince some sympathy
for the pleasures of their fellows. When
a pair of cockatoos made a nest in an
acacia tree,

"
it was ridiculous to see the

extravagant interest taken in the matter

by the others of the same species." These

parrots, also, evinced unbounded curiosi-

ty, and clearly had " the idea of property
and possession."

12 They have good

10 ' A Tour in Sutherlandshire," vol. i. 1849, p.
185. Dr. Buller says (' Birds of New Zealand,' 1872,
p. 56) that a male King Lory was killed

; and the
female "

fretted and moped, refused her food, and
died of a broken heart."

1 '

Wanderings in New South Wales,' vol. ii. 1834,
p. 69.

"'Acclimatization of Parrots,' by C. Buxton,
M.P. ' Annals and Mag. of Nat. Hist.' Nov. 1868,
p. 381.

memories, for in the Zoological Gardens

hey have plainly recognized their former
masters after an interval of some months.

695. Birds possess acute powers of ob-

servation. Every mated bird, of course,

ecognizes its fellow. Audubon states

hat a certain number of mocking-thrushes
Nimus polyglottus) remain all the year
round in Louisiana, while others migrate
to the Eastern States ; these latter, on
their return, are instantly recognized, and

always attacked, by their southern breth-

en. Birds under confinement distinguish
different persons, as is proved by the

strong and permanent antipathy or affec-

tion which they show, without any appar-
ent cause, toward certain individuals. I

have heard of numerous instances with

jays, partridges, canaries, and especially
bullfinches. Mr. Hussey has described in

bow extraordinary a manner a tamed par-

tridge recognized everybody ; and its likes

and dislikes were very strong. This bird

seemed " fond of gay colors, and no new
gown or cap could be put on without

catching his attention." 18 Mr. Hewitt
has described the habits of some ducks

(recently descended from wild birds),

which, at the approach of a strange dog
or cat, would rush headlong into the water,
and exhaust themselves in their attempts
to escape ; but they knew Mr. Hewitt's
own dogs and cats so well, that they
would lie down and bask in the sun close

to them. They always moved away from
a strange man, and so they would from
the lady who attended them, if she made
any great change in her dress. Audubon
relates that he reared and tamed a wild

turkey which always ran away from any
strange dog ;

this bird escaped into the

woods, and some days afterward Audu-
bon saw, as he thought, a wild turkey, and
made his dog clv.se it ; but to his aston-

ishment, the bird did not run away, and
the dog, when he came up, did not attack

the bird, for they mutually recognized
each other as old friends. 14

696. Mr. Jenner Weir is convinced that

birds pay particular attention to the colors

of other birds, sometimes out of jealousy,
and sometimes as a sign of kinship. Thus
he turned a reed-bunting (Emberiza
schceniculus), which had acquired its black

head-dress, into its aviary, and the new-
comer was not noticed by any bird, except
by a bullfinch, which is likewise black-

headed. This bullfinch was a very quiet

* ' The Zoologist,' 1847-1848, p. 1602.
14 Hewitt on wild ducks, 'Journal of Horticul-

ture,' Jan. 13, 1863. p. 39. Audubon on the wild

turkey,
'

Ornith. Biography.' vol. i p. 14. On the

mocking-thrush, ibid. vol. i. p. no.
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bird, and had never before quarreled with

any of its comrades, including another

reed-bunting, which had not as yet become
black-headed : but the reed-bunting with
a black head was so unmercifully treated,
that it had to be removed. Spiza cyanea,
during the breeding-season, is of a bright
blue color ; and though generally peacea-
ble, it attacked S. ctris, which has only
the head blue, and completely scalped the

unfortunate bird. Mr. Weir was also

obliged to turn out a robin, as it fiercely
attacked all the birds in his aviary with

any red in their plumage, but no other
kinds ; it actually killed a red-breasted

crossbill, and nearly killed a goldfinch.
On the other hand, he has observed that

some birds, when first introduced, fly to-

ward the species which resemble them
most in color, and settle by their sides.

697. As male birds display their fine

plumage and other ornaments with so
much care before the females, it is prob-
able that these appreciate the beauty of

their suitors. It is, however, difficult to

obtain direct evidence of their capacity
to appreciate beauty. When birds gaze
at themselves in a looking-glass (of which

many instances have been recorded) we
cannot feel sure that it is not from jeal-

ousy of a supposed rival, though this is

not the conclusion of some observers.

In other cases it is difficult to distinguish
between mere curiosity and admiration.

It is perhaps the former feeling which, as

stated by Lord Lilford,
15 attracts the ruff

toward any bright object, so that, in the

Ionian Islands,
"

it will dart down to a

bright-colored handkerchief, regardless of

repeated shots." The common lark is

drawn down from the sky, and is caught
in large numbers, by a small mirror made
to move and glitter in the sun. Is it ad-
miration or curiosity which leads the

magpie, raven, and some other birds to

steal and secrete bright objects, such as

silver articles or jewels ?

698. Mr. Gould states that certain hum-

ming-birds decorate the outsides of their

nests " with the utmost taste ; they in-

stinctively fasten thereon beautiful pieces
of flat lichen, the larger pieces in the mid-

dle, and the smaller on the part attached

to the branch. Now and then a pretty
feather is intertwined or fastened to the

outer sides, the stem being always so

placed, that the feather stands out beyond
the surface." The best evidence, how-
ever, of a taste for the beautiful is af-

forded by the three genera of Australian

The *
Ibis,' vol. ii. 1860, p. 344.

bower-birds already mentioned. Their
bowers, where the sexes congregate and
play strange antics, are variously con-
structed, but what most concerns us is,

that they are decorated by the several

species in a different manner. The Satin
bower-bird collects gayly-colored articles,
such as the blue tail-feathers of par-
rakeets, bleached bones and shells, which
it sticks between the twigs, or arranges
at the entrance. Mr. Gould found in one
bower a neatly-worked stone tomahawk
and a slip of blue cotton, evidently pro-
cured from a native encampment. These
objects are continually re-arranged, and
carried about by the birds while at play.
The bower of the Spotted bower-bird "

is

beautifully lined with tall grasses, so dis-

posed that the heads nearly meet, and
the decorations are very profuse.

" Round
stones are used to keep the grass-stems
in their proper places, and to make diver-

gent paths leading to the bower. The
stones and shells are often brought from
a great distance. The Regent bird, as

described by Mr. Ramsay, ornaments its

short bower with bleached land-shells

belonging to five or six species, and with
" berries of various colors, blue, red, and
black, which give it, when fresh, a very

pretty appearance. Besides these there

were several newly-picked leaves and

young shoots of a pinkish color, che whole

showing a decided taste for the beauti-

ful." Well may Mr. 'Gould say, that
" these highly decorated halls of assembly
must be regarded as the most wonderful
instances of bird-architecture yet dis-

covered ,

"
and the taste, as we see, of

the several species certainly differs.16

699. Preference for particular Males

by the Females. Having made these pre-

liminary remarks on the discrimination

and taste of birds, I will give all the facts

known to me, which bear on the prefer-
ence shown by the female for particular
males. It is certain that distinct species
of birds occasionally pair in a state of

nature and produce hybrids. Many in-

stances could be given : thus Macgillivray
relates how a male backbird and female

thrush "
fell in love with each other," and

produced offspring.
17 Several years ago

eighteen cases had been recorded of the

occurrence in Great Britain of hybrids be-

' On the ornamented nests of humming-birds,
Gould,

' Introduction to the Trochilidae,' 1861, p.
IQ. On the bower-birds, Gould,

' Handbook to the
Birds of Australia,' 1865, vol. i. pp. 444-461. Ram-
say, in the '

Ibis,' 1867, p. 456.
' Hist, of British Birds.' vol. ii. p. 92.
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tween the black grouse and pheasant ;

18

but most of these cases may perhaps be

accounted for by solitary birds not find-

ing one of their own species to pair with.

With other birds, as Mr. Jenner Weir

has reason to believe, hybrids are some-

times the result of the casual intercourse

of birds building in close proximity. But

these remarks do not apply to the many
recorded instances of tamed or domestic

birds, belonging to distinct species, which

have become absolutely fascinated with

each other, although living with their

own species. Thus Waterton 19 states

that out of a flock of twenty-three Canada

geese, a female paired with a solitary

Pernicle gander, although so different in

appearance and size ; and they produced

hybrid offspring. A male widgeon (Ma-
reca penelope), living with females of the

same species, has been known to pair
with a pintail duck, Querquedula acuta.

Lloyd describes the remarkable attach-

ment between a shieldrake (Tadorna
vulpanser) and a common duck. Many
additional instances could be given ; and
the Rev. E. S. Dixon remarks that " those

who have kept many different species of

geese together, well know what unac-
countable attachments they are frequently

forming, and that they are quite as likely
to pair and rear young with individuals

of a race (species) apparently the most
alien to themselves, as with their own
stock."

700. The Rev. W. D. Fox informs me
that he possessed at the same time a pair
of Chinese geese (Anser cygnoides), and
a common gander with three geese. The
two lots kept quite separate, until the

Chinese gander seduced one of the com-
mon geese to live with him. Moreover,
of the young birds hatched from the eggs
of the common geese, only four were

pure, the other eighteen proving hybrids ;

so that the Chinese gander seems to

have had prepotent charms over the
common gander. I will give omy one
other case ; Mr. Hewitt states that a wild
duck, reared in captivity,

" after breeding
a couple of seasons with her own mal-
lard, at once shook him off on my plac-
ing a male Pintail on the water. It was
evidently a case of love at first sight, for

* '

Zoologist,' 1853-1854, p. 3946.
' Waterton, '

Essays on Nat. Hist.' 2d series, pp.
42 and 117. For the following statements, see on the
widgeon, Loudon's '

Map. of Nat. Hist.' vol. ix. p.
016

; L. Lloyd,
'

Scandinavian Adventures,' vol. i.

18545 p ' 452 ' Dixon,
' Ornamental and Domestic

Poultry, p. 137; Hewitt, in 'Journal of Horticul-
ture, Jan. 13, 1863, p. 40; Bechstein,

'

Stubenvogel,'
1840, s. 230. Mr. J. Jenner Weir has lately givenme an analogous case with ducks of two species.

she swam about the new-comer caress-

ingly, though he appeared evidently
alarmed and averse to her overtures of

affection. From that hour she forgot her
old partner. Winter passed by, and the

next spring the Pintail seemed to have
become a convert to her blandishments,
for they nested and produced seven or

eight young ones."

701. What the charm may have been
in these several cases, beyond mere nov-

elty, we cannot even conjecture. Color,

however, sometimes comes into play ; for

in order to raise hybrids from the siskin

(Fringilla spinus) and the canary, it is

much the best plan, according to Bech-
stein, to place birds of the same tint to-

gether. Mr. Jenner Weir turned a fe-

male canary into his aviary, where there

were male linnets, goldfinches, siskins,

greenfinches, chaffinches, and other birds,

in order to see which she would choose ;

but there never was any doubt, and the

greenfinch carried the day. They paired
and produced hybrid offspring.

702. The fact of the female preferring
to pair with one male rather than with
another of the same species, is not so

likely to excite attention, as when this oc-

curs, as we have just seen, between dis-

tinct species. The former cases can best

be observed with domesticated or con^
fined birds ; but these are often pampered
by high feeding, and sometimes have their

instincts vitiated to an extreme degree.
Of this latter fact I could give sufficient

proofs with pigeons, and especially with

fowls, but they cannot be here related.

Vitiated instincts may also account for

some of the hybrid unions above men-
tioned ; but in many of these cases the

birds were allowed to range freely over

large ponds, and there is no reason to

suppose that they were unnaturally stim-

ulated by high feeding.

703. With respect to birds in a state of

nature, the first and most obvious sup-
position which will occur to every one is

that the female at the proper season ac-

cepts the first male whom she may en-
counter ; but she has at least the oppor-
tunity for exerting a choice, as she is al-

most invariably pursued by many males.

Audubon and we must remember that

he spent a long life in prowling about the

forests of the United States and observ-

ing the birds does not doubt that the

female deliberately chooses her mate ;

thus, speaking of a woodpecker, he says
the hen is followed by half-a-dozen gay
suitors, who continue performing strange
antics,

"
until a marked preference is
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shown for one." The female of the red-

winged starling (Agelaus phaeniceus) is

likewise pursued by several males,
"

until,

becoming fatigued, she alights, receives

their addresses, and soon makes a choice."

He describes also how several male

night-jars repeatedly plunge through the

air with astonishing rapidity, suddenly
turning, and thus making a singular noise ;

" but no sooner has the female made her

choice, than the other males are driven

away." With one of the vultures (Ca-
thartes aura) of the United States, par-
ties of eight, ten, or more males and fe-

males assemble on fallen logs,
"
exhibit-

ing the strongest desire to please mutu-

ally," and after many caresses, each male
leads off his partner on the wing. Audu-
bon likewise carefully observed the wild
flocks of Canada geese (Anser canaden-

sz's), and gives a graphic description of

their love-antics ; he says that the birds

which had been previously mated " re-

newed their courtship as early as the

month of January, while the others would
be contending or coquetting for hours

every day, until all seemed satisfied with
the choice they had made, after which,

although they remained together, any
person could easily perceive that they
were careful to keep in pairs. I have ob-
served also that the older the birds, the
shorter were the preliminaries of their

courtship. The bachelors and old maids,
whether in regret, or not caring to be
disturbed by the bustle, quietly moved
aside and lay down at some distance
from the rest." 20 Many similar state-

ments with respect to other birds could
be cited from this same observer.

704. Turning now to domesticated and
confined birds, I will commence by giving
what little I have learnt respecting the

courtship of fowls. I have received long
letters on this subject from Messrs.
Hewitt and Tegetmeier, and almost an

essay from the late Mr. Brent. It will be
admitted by every one that these gentle-
men, so well known from their published
works, are careful and experienced ob-
servers. They do not believe that the

females prefer certain males on account
of the beauty of their plumage ; but some
allowance must be made for the artificial

state under which these birds have long
been kept. Mr. Tegetmeier is convinced
that a game-cock, though disfigured by
being dubbed and with his hackles

trimmed, would be accepted as readily as

10 Audubon '

Ornitholog. Biography,' vol. i. pp.
*9I t 349 ; vol. ii. pp. 42, 275 ; vol. iii. p. 2.

a male retaining all his natural orna-
ments. Mr. Brent, however, admits that
the beauty of the male probably aids in

exciting the female ; and her acquiescence
is necessary. Mr. Hewitt is convinced
that the union is by no means left to mere
chance, for the female almost invariably
prefers the most vigorous, defiant, and
mettlesome male ; hence it is almost use-
less, as he remarks,

"
to attempt true

breeding if a game-cock in good health
and condition runs the locality, for almost
every hen on leaving the roosting-place
will resort to the game-cock, even though
that bird may not actually drive away the
male of her own variety." Under ordi-

nary circumstances the males and females
of the fowl seem to come to a mutual

understanding by means of certain gest-
ures, described to me by Mr. Brent. But
hens will often avoid the officious atten-
tions of young males. Old hens, and
hens of a pugnacious disposition, as the
same writer informs me, dislike strange
males, and will not yield until well beaten
into compliance. Ferguson, however,
describes how a quarrelsome hen was
subdued by the gentle courtship of a

Shanghai cock.21

705. There is reason to believe that

pigeons of both sexes prefer pairing with
birds of the same breed ; and dovecot-

pigeons dislike all the highly improved
breeds.22 Mr. Harrison Weir has lately
heard from a trustworthy observer, who
keeps blue pigeons, that these drive away
all other colored varieties, such as white,

red, and yellow ; and from another ob-

server, that a female dun carrier could

not, after repeated trials, be matched with
a black male, but immediately paired
with a dun. Again, Mr. Tegetmeier had
a female blue turbit that obstinately re-

fused to pair with two males of the same
breed, which were successively shut up
with her for weeks ; but on being let out
she would have immediately accepted
the first blue dragon that offered. As
she was a valuable bird, she was then
shut up for many weeks with a silver (i.e.,

very pale blue) male, and at last mated
with him. Nevertheless, as a general
rule, color appears to have little influence

on the pairing of pigeons. Mr. Teget-
meier, at my request, stained some of

his birds with magenta, but they were
not much noticed by the others.

706. Female pigeons occasionally feel

a strong antipathy toward certain males,

21 ' Rare and Prize Poultry,' 1854, p. 27.
aa ' The Variation of Animals and Plants undet

Domestication,' vol. ii. p. 103.
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without any assignable cause. Thus
MM. Boitard and Corbie, whose experi-
ence extended over forty-five years,
state :

"
Quand une femelle eprouve de

1'antipathie pour un male avec lequel on
veut 1'accoupler, malgre tous les feux de

1'amour, malgre 1'alpiste et le chenevis

dont on la nourrit pour augmenter son

ardeur, malgre un emprisonnement de

six mois et meme d'un an, elle refuse

constamment ses caresses ; les avances

empressees, les agaceries, les tournoie-

mens, les tendres roucoulemens, rien ne

peut lui plaire ni 1'emouvoir; gonflee,

boudeuse, blottie dans un coin de sa

prison, elle n' en sort que pour boire et

manger, ou pour repousser avec une

espece de rage des caresses devenues trop

pressantes."
ffl On the other hand, Mr.

Harrison Weir has himself observed, and
has heard from several breeders, that a

female pigeon will occasionally take a

strong fancy for a particular male, and
will desert her own mate for him. Some
females, according to another experienced
observer, Riedel,24 are of a profligate dis-

position, and prefer almost any stranger
to their own mate. Some amorous
males, called by our English fanciers
"
gay birds,'' are so successful in their

gallantries, that, as Mr. H. Weir informs

me, they must be shut up on account of

the mischief which they cause.

707. Wild turkeys in the United States,

according to Audubon,
" sometimes pay

their addresses to the domesticated fe-

males, and are generally received by
them with great pleasure." So that

these females apparently prefer the wild
to their own males.25 Here is a more cu-
rious case. Sir R. Heron during many
years kept an account of the habits of the

peafowl, which he bred in large numbers.
He states that " the hens have frequently
great preference to a particular peacock.
They were all so fond of an old pied
cock, that one year, when he was con-
fined though still in view, they were con-

stantly assembled close to the trellice-

walls of his prison, and would not suffer

a japanned peacock to touch them. On
his being let out in the autumn, the old-

est of the hens instantly courted him,
and was successful in her courtship.
The next year he was shut up in a stable,

a> Boitard and Corbie",
' Les Pigeons, etc.,' 1824

p. 12. Prosper Lucas (' Trait^ de l'He>e"d. Nat.
torn. ii. 1850, p. 296) has himself observed nearly
similar facts with pigeons.

1 ' Die Taubenzucht,' 1824, s. 86.
** '

Ornithological Biography,' vol. i. p. 13V* *> tiie same effect, Dr. Bryant, in
'
Allen's

Mammals and Birds of Florida,' p. 344.

and then the hens all courted his rival." 28

This rival was a japanned or black-

winged peacock, to our eyes a more beau-
iful bird than the common kind.

708. Lichtenstein, who was a good ob-

server and had excellent opportunities of

observation at the Cape of Good Hope,
assured Rudolphi that the female widow-
jird (Chera progne) disowns the male,
when robbed of the long tail-feathers with
which he is ornamented during the

areeding-season. I presume that this

observation must have been made on
airds under confinement.27 Here is an

analogous case ; Dr. Jaeger,
28 director of

the Zoological Gardens, of Vienna, states

:hat a male silver-pheasant, , who had
been triumphant over all other males
and was the accepted lover of the fe-

males, had his ornamental plumage
spoiled. He was then imme'diately
uperseded by a rival, who got the upper
hand and afterward led the flock.

709. It is a remarkable fact, as show-

ing how important color is in the court-

ship of birds, that Mr. Boardman, a well-

known collector and observer of birds

for many years in the Northern United
States, has never in his large experience
seen an albino paired with another bird ;

yet he has had opportunities of observing
many albinos belonging to several spe-
cies.29 It can hardly be maintained that

albinos in a state of nature are incapable
of breeding, as they can be raised with
the greatest facility under confinement.
We must therefore attribute the fact that

they do not pair, to their rejection by
their normally colored comrades.

710. Female birds not only exert a

choice, but in some few cases they court
the male, or even fight together for his

possession. Sir R. Heron states that

with peafowl, the first advances are al-

ways made by the female ; something of

the same kind takes place, according to

Audubon, with the older females of the

wild turkey. With the capercailzie, the

females flit round the male while he is

parading at one of the places of assem-

blage, and solicit his attention.30 We

26 '

Proc. Zool. Soc.' 1835, p. 54. The japanned
peacock is considered by Mr. Sclater as a distinct

species, and has been named Pavo nigripennis ;

but the evidence seems to me to show that it is only
a variety.

47
Rudolphi,

'

BeytrSge zur Anthropokjgie,' 1812,
s. 184.

38 ' Die Darwin'sche Theorie, und ihre Stellung
zu Moral und Religion,' 1869, s. 59.M This statement is given by Mr. A. Leith Adams,
in his 'Field and Forest Rambles," 1873, p. 76, and
accords with his own experience.

80 In regard to peafowl, see Sir R. Heron,
'
Proc. Zoolog. Soc.' 1835, p. 54, and the Rev E. S.
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have seen that a tame wild-duck seduced
an unwilling pintail drake after a long
courtship. Mr. Bartlett believes that

the Lophophorus, like many other gallina-
ceous birds, is naturally polygamous, but
two females cannot be placed in the
same cage with a male, as they fight so
much together. The following instance
of rivalry is more surprising as it relates

to bullfinches, which usually pair for life.

Mr. Jenner Weir introduced a dull-col-

ored and ugly female into his aviary, and
she immediately attacked another mated
female so unmercifully, that the latter

had to be separated. The new female
did all the courtship, and was at last suc-

cessful, for she paired with the male ;

but after a time she met with a just re-

tribution, for, ceasing to be pugnacious,
she was replaced by the old female, and
the male then deserted his new and re-

turned to his old love.

711. In all ordinary cases the male is

so eager that he will accept any female,
an:! does not, as far as we can judge,
prefer one to the other ; but, as we shall

hereafter see, exceptions to this rule ap-
parently occur in some few groups.
With domesticated birds, I have heard
of only one case of males showing any
preference for certain females, namely,
that of the domestic cock, who, accord-

ing to the high authority of Mr. Hewitt

prefers the younger to the older hens. On
the other hand, in effecting hybrid unions
between the male pheasant and common
hens, Mr. Hewitt is convinced that the

pheasant invariably prefers the older
birds. He does not appear to be in the
least influenced by their color, but "

is

most capricious in his attachments ;

" 31

from some inexplicable cause he shows
the most determined aversion to certain

hens, which no care on the part of the
breeder can overcome. Mr. Hewitt in-

forms me that some hens are quite unat-
tractive even to the males of their own
species, so that they may be kept with
several cocks during a whole season,
and not one egg out of forty or fifty will

prove fertile. On the other hand, with
the Long-tailed duck (Harelda glactalis),"

it has been remarked," says M. Ek-
strom,

" that certain females are much
more courted than the rest. Frequently,
indeed, one sees an individual surround-
ed by six or eight amorous males."

Whether this statement is credible, I

know not ; but the native sportsmen
shoot these females in order to stuff
them as decoys.

82

712. With respect to female birds feel-

ing a preference for particular males, we
must bear in mind that we can judge of
choice being exerted, only by analogy.
If an inhabitant of another planet were to
behold a number of young rustics at a
fair courting a pretty girl, and quarreling
about her like birds at one of their places
of assemblage, he would, by the eager-
ness of the wooers to please her and to

display their finery, infer that she had
the power of choice. Now with birds,
the evidence stands thus ; they have
acute powers of observation, and they
seem to have some taste for the beautiful
both in color and sound. It is certain
that the females occasionally exhibit,
from unknown causes, the strongest an-

tipathies and preferences for particular
males. When the sexes differ in color
or in other ornaments the males with
rare exceptions are the more decorated,
either permanently or temporarily during
the breeding-season. They sedulously
display their various ornaments, exert
their voices, and perform strange antics

in the presence of the females. Even
well-armed males, who, it might be

thought, would altogether depend for

success on the law of battle, are in most
cases highly ornamented ; and their orna-
ments have been acquired at the expense
of some loss of power. In other cases
ornaments have been acquired, at the

cost of increased risk from birds and
beasts of

prey.
With various species

many individuals of both sexes congregate
at the same spot, and their courtship is a

prolonged affair. There is even reason
to suspect that the males and females
within the same district do not always
succeed in pleasing each other and pair-

ing.

713. What then are we to conclude
from these facts and considerations?
Does the male parade his charms with
so much pomp and rivalry for no pur-
pose ? Are we not justified in believing
that the female exerts a choice, and that

she receives the addresses of the male
who pleases her most? It is not proba-
ble that she consciously deliberates ; but
she is most excited or attracted by the

most beautiful, or melodious, or gallant
males. Nor need it be supposed that

the female studies each stripe or spot of

3a Quoted in Lloyd's
' Game Birds of Sweden,'

P- 345-
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rolor ; that the peahen, for instance, ad-

mires each detail in the gorgeous train of

the peacock she is probably struck only

by the general effect. Nevertheless,
after hearing how carefully the male Ar-

gus pheasant displays his elegant primary
wing-feathers, and erects his ocellated

plumes in the right position for their full

effect ; or again, how the male goldfinch

alternately displays his gold-bespangled
wings, we ought not to feel too sure that

the female does not attend to each detail

of beauty. We can judge, as already re-

marked, of choice being exerted, only
from analogy ; and the mental powers of

birds do not differ fundamentally from
ours. From these various considerations

we may conclude that the pairing of birds

is not left to chance ; but that those males

which are best able by their various

charms to please or excite the female,

are under ordinary circumstances ac-

cepted. If this be admitted, there is not

much difficulty in understanding how
male birds have gradually acquired their

ornamental characters. All animals pre-
sent individual differences, and as man can

modify his domesticated birds by selecting
the individuals which appear to him the

most beautiful, so the habitual or even
occasional preference by the female of the

more attractive males would almost cer-

tainly lead to their modification ; and such
modifications might in the course of time
be augmented to almost any extent, com-

patible with the existence of the species.

714. Variability of Birds, and espe-

cially of their Secondary Sexual Charac-
ters, Variability and inheritance are the

foundations for the work of selection.

That domesticated birds have varied

greatly, their variations being inherited, is

certain. That birds in a state of nature
have been modified into distinct races is

new universally admitted.88 Variations

may be divided into two classes ; those
which appear to our ignorance to arise

spontaneously, and those which are di-

rectly related to the surrounding condi-

tions, so that all or nearly all the individ-

** According to Dr. Blasius (' Ibis,' vol. ii. 1860,

p. 297), there are 425 indubitable species of birds
which breed in Europe, besides sixty forms, which
are frequently regarded as distinct species. Of
the latter, Blasius thinks that only ten are really
doubtful, and that the otherfifty ought to be united
with their nearest allies

; but this shows that there
must be a considerable amount of variation with
some of our European birds. It is also an unset-
tled point with naturalists, whether several North
American birds ought to be ranked as specifically
distinct from the corresponding European species.
So again many North American forms which until

lately were named as distinct species, are now
considered to be local races.

uals of the same species are similarly mod
ified. Cases of the latter kind have re

cently been observed with care by Mr. J

A. Allen,
34 who shows that in the Unite

States many species of birds gradually
become more strongly colored in proceed-
ing southward, and more lightly colored
in proceeding westward to the arid plain,
of the interior. Both sexes seem gener-
ally to be affected in a like manner, but
sometimes one sex more than the other.
This result is not incompatible with the
belief that the colors of birds are mainly
due to the accumulation of successive va-
riations through sexual selection ; for even
after the sexes have been greatly differ-

entiated, climate might produce an equal
effect on both sexes, or a greater effect

on one sex than on the other, owing to

some constitutional difference.

715. Individual differences between the

members of the same species are admit-
ted by every one to occur under a state

of nature. Sudden and strongly marked
variations are rare; it is also doubtful
whether if beneficial they would often be

preserved through selection and trans-

mitted to succeeding generations.
86 Nev-

ertheless, it may be worth while to give
the few cases which I have been able
to collect, relating chiefly to color, sim-

ple albinism and melanism being excluded.
Mr. Gould is well known to admit the ex-

3 * ' Mammals and Birds of East Florida,' also an
'

Ornithological Reconnaissance of Kansas, etc.'

Notwithstanding the influence of climate on the
colors of birds it is difficult to account for the
dull or dark tints of almost all the species inhabit-

ing certain countries, for instance, the Galapagos
Islands under the equator, the wide temperate
plains of Patagonia, and, as it appears, Egypt (see
Mr. Hartshorne in the ' American Naturalist,' 1873,

p. 747). These countries are open, and afford lit-

tle shelter to birds ; but it seems doubtful whether
the absence of brightly colored species can be ex-

plained on the principle of protection, for on the

Pampas, which are equally open, though covered
by green grass, and where the birds would be
equally exposed to danger, manv brilliant and
conspicuously colored species are common. I

have sometimes speculated whether the prevail-
ing dull tints of the scenery in the above named
countries may not have affected the appreciation of

bright colors by the birds inhabiting them.
86 I had always perceived, that rare and strong-

ly marked deviations of structure, deserving to
be called monstrosities, could seldom be preserved
through natural selection, and that the preser-
vation of even highly-beneficial variations would
depend to a certain extent on chance. I had also

fully appreciated the importance of mere individ-
ual differences, and this led me to insist so strongly
on the importance of that unconscious form of se-

lection by man, which follows from the preserva-
tion of the most valued individuals of each breed,
without any intention on his part to modify the
characters of the breed. But until I read an able
article in the ' North Biitish Review (March, 1867,

p. 286, et sey.) , which has been of more use to me
than any other Review, I did not see how great the
chances were against the preservation of varia-

tions, whether slight or strongly pronounced, oc-

curring only in single individuals.
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istence of few varieties, for he esteems

very slight differences as specific ; yet he
states 88 that near Bogota certain hum-
ming-birds belonging to the genus Cy-
nanthus are divided into two or three

races or varieties, which differ from each
other in the coloring of the tail

" some

having the whole of the feathers blue,

while others have the eight central ones

tipped with beautiful green." It does
not appear that intermediate gradations
have been observed in this or the follow-

ing cases. In the males alone of one of the

Australian parrakeets
" the thighs in

some are scarlet, in others grass-green."
In another parrakeet of the same country
" some individuals have the band across

the wing-coverts bright yellow, while
in others the same part is tinged with
red." 37 In the United States some few
of the males of the Scarlet Tanager ( Tan-

agra rubrd) have " a beautiful transverse

band of glowing red on the smaller wing-
coverts ;

" 3S but this variation seems to be
somewhat rare, so that its preservation

through sexual selection would follow

only under unusually favorable circum-
stances. In Bengal the Honey buzzard

(Perm's cristata) has either a small rudi-

mental crest on its head, or none at all :

so slight a difference, however, would not
have been worth notice, had not this

same species possessed in Southern India
" a well marked occipital cpest formed of

several graduated feathers." w

716. The following case is in some re-

spects more interesting. A pied variety
of the raven, with the head, breast, abdo-

men, and parts of the wings and tail-feath-

ers white, is confined to the Feroe Islands.

It is not very rare there, for Graba saw

during his visit from eight to ten living

specimens. Although the characters of

this variety are not quite constant, yet it

has been named by several distinguished

ornithologists as a distinct species. The
fact of the pied birds being pursued and

persecuted with much clamor by the

other ravens of the island was the chief

cause which led Briinnich to conclude
that they were specifically distinct ; but
this is now known to be an error.40 This
case seems analogous to that lately given

" '

Introduce, to the Trochilidae,' p. 102.
37 Gould,

' Handbook to Birds of Australia,'
vol. ii. pp. 32 and 68.

38 Audubon,
'

Ornitholog. Biography,' 1838, vol.
iv. p. 389.

Jerdon,
'

Birds of India,' vol. i. p. 108 ; and
Mr. Blyth, in

' Land and Water.' 1868, p, 381.

Graba,
'

Tagebuch, Reise nach FSro '

1830, s.

51-54. Macgillivray,
'
Hist. British Birds, vol. iii.

p. 745.
'

Jbjs,' vol. v. 1863, p. 469,

of albino birds not pairing from being re-

jected by their comrades.
717. In various parts of the northern

seas a remarkable variety of the common
Guillemot ( Urtatrotle) is found ; and in
Feroe one out of every five birds, accord-

ing to Graba's estimation, presents this
variation. It is characterized by a pure
white ring round the eye, with a curved
narrow white line, an inch and a half in

length, extending back from the ring.
This conspicuous character has caused
the bird to be ranked by several orni-

thologists as a distinct species under the
name of U. lacrymans, but it is now
known to be merely a variety. It often

pairs with the common kind, yet interme-
diate gradations have never been seen .

nor is this surprising, for variations which

appear suddenly, are often, as I have
elsewhere shown,42 transmitted either

unaltered or not at all. We thus see
that two distinct forms of the same spe-
cies may co-exist in the same district,

and we cannot doubt that if the one had

possessed any advantage over the other,
it would soon have been multiplied to the

exclusion of the latter. If, for instance,
the male pied ravens, instead of being
persecuted by their comrades, had been

highly attractive (like the above pied pea-
cock) to the black female ravens, their

numbers would have rapidly increased.

And this would have been a case of sex-

ual selection.

718. With respect to the slight individ-

ual differences which are common, in a

greater or less degree, to all the members
of the same species, we have every reason
to believe that they are by far the most

important for the work of selection. Sec-

ondary sexual characters are eminently
liable to vary, both with animals in a state

of nature and under domestication.48

There is also reason to believe, as we have
seen in our eighth chapter, that variations

are more apt to occur in the male than in

the female sex. All these contingencies
are highly favorable for sexual selection.

Whether characters thus acquired are

transmitted to one sex or to both sexes,

depends, as we shall see in the following

chapter, on the form of inheritance which

prevails.

719. It is sometimes difficult to form
an opinion whether certain slight differ-

41 Graba, ibid. s. 54. Macgillivray, ibid. vol. v.

p. 327.
48 ' Variation of Animals and Plants under Do-

mestication,' vol. ii. p. 92.
43 On these points see also

' Variation of Animals
and Plants under Domestication,' vol. i. p. 253 ; vol.

ii. pp. 73, 75,
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enccs between the sexes of birds are

simply the result of variability with sex-

ually-limited inheritance, without the aid

of sexual selection, or whether they have

been augmented through this latter proc-
ess. I do not here refer to the many in-

stances where the male displays splendid
colors or other ornaments, of which the

female partakes to a slight degree; for

these are almost certainly due to charac-

ters primarily acquired by the male having
been more or less transferred to the fe-

male. But what are we to conclude

with respect to certain birds in which, for

instance, the eyes differ slightly in color

in the two sexes? 44 In some cases the

eyes differ conspicuously ;
thus with the

storks of the genus Xenorhynchus, those

of the male are blackish-hazel, while

those of the females are gamboge-yellow ;

with many hornbills (Buceros), as I hear

from Mr. Blyth,
45 the males have intense

crimson eyes, and those of the females
are white. In the Buceros btcornis, the

hind margin of the casque and a stripe on
the crest of the beak are black in the

male, but not so in the female. Are we
to suppose that these black marks and
the crimson color of the eyes have been

preserved or augmented through sexual

selection in the males ? This is very
doubtful ; for Mr. Bartlett showed me in

the Zoological Gardens that the inside

of the mouth of this Buceros is black in

the male and flesh-colored in the female ;

and their external appearance or beauty
would not be thus affected. I observed
in Chili 46 that the iris in the condor,
when about a year old, is dark-brown,
but changes at maturity into yellowish
brown in the male, and into bright red in

the female. The male has also a small,

longitudinal, leaden-colored, fleshy crest
or comb. The comb of many gallinaceous
birds is highly ornamental, and assumes
vivid colors during the act of courtship ;

but what are we to think of the dull-col-

ored comb of the condor, which does not

appear to us in the least ornamental?
The same question may be asked in re-

gard to various other characters, such as
the knob on the base of the beak of the
Chinese goose (Anser cygnoides), which
is much larger in the male than in the
female. No certain answer can be given
to these questions ; but we ought to be

44
See, for instance, on the irides of a Podica and

Gallicrex in
'

Ibis,' vol. ii. 1860, p. 206 ; and vol. v.

1863, p. 426.
41 See also Jerdon,

' Birds of India,' vol. i. pp.
343-245.

4
Zoology of the Voyage of H.M.S.

'

Beagle,'
1841, p. 6,

cautious in assuming that knobs and va-

rious fleshy appendages cannot be attract-

ive to the female, when we remember
that with savage races of man various

hideous deformities deep scars on the

face with the flesh raised into protuber-
ances, the septum of the nose pierced by
sticks or bones, holes in the ears and lips
stretched widely open are all admired as
ornamental.

720. Whether or not unimportant dif-

ferences between the sexes, such as those

just specified, have been preserved
through sexual selection these differences,

as well as all others, must primarily de-

pend on the laws of variation. On the

principle of correlated development, the

plumage often varies on different parts of

the body, or over the whole body, in the

same manner. We see this well illus-

trated in certain breeds of the fowl. In
all the breeds the feathers on the neck
and loins of the males are elongated, and
are called hackles

; now when both sexes

acquire a top- knot, which is a new char-
acter in the genus, the feathers on the

head of the male become
hackle-shaped,

evidently on the principle of correlation ;

while those on the head of the female are
of the ordinary shape. The color also of

the hackles forming the top-knot of the

male, is often correlated with that of the
hackles on the neck and loins, as may be
seen by comparing these feathers in the
Golden and Silver-spangled Polish, the

Houdans, and Creve-coeur breeds. In

some natural species we may observe ex-

actly the same correlation in the colors of

these same feathers, as in the males of

the splendid Gold and Amherst pheas-
ants.

721. The structure of each individual

feather generally causes any change in

its coloring to be symmetrical ; we see
this in the various laced, spangled, and

penciled breeds of the fowl ; and on the

principle of correlation the feathers over
the whole body are often colored in the
same manner. We are thus enabled
without much trouble to rear breeds with
their plumage marked almost as sym-
metrically as in natural species. In

laced and spangled fowls the colored

margins of the feathers are abruptly de-

fined ; but in a mongrel raised by me
from a black Spanish cock glossed with

green, and a white game-hen, all the

feathers were greenish-black, excepting
toward their extremities, which were

yellowish-white ; but between the white
extremities and the black bases, there

was on each feather a symmetrical,
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curved zone of dark-brown. In some in-

stances the shaft of the feather deter-

mines the distribution of the tints ; thus

with the body-feathers of a mongrel from
the same black Spanish cock and a

silver-spangled Polish hen, the shaft, to-

gether with a narrow space on each side,

was greenish-black, and this was sur-

rounded by a regular zone of dark-brown,

edged with brownish-white. In these

cases we have feathers symmetrically
shaded, like those which give so much
elegance to the plumage of many natural

species. I have also noticed a variety of

the common pigeon with the wing-bars

symmetrically zoned with three bright
shades, instead of being simply black on a

slaty-blue ground, as in the parent-spe-
cies.

722. In many groups of birds the plu-

mage is differently colored in the several

species, yet certain spots, marks, or stripes
are retained by all. Analogous cases oc-

cur with the breeds of the pigeon, which

usually retain the two wing-bars, though
they may be colored red, yellow, white,

black, or blue, the rest of the plumage
being of some wholly different tint. Here
is a more curious case, in which certain

marks are retained, though colored in a
manner almost exactly the opposite of

what is natural ; the aboriginal pigeon
has a blue tail, with the terminal halves

of the outer webs of the two outer tail

feathers white ; now there is a sub-variety

having a white instead of a blue tail, with

precisely that part black which is white
in the parent Species.

47

723. Formation and Variability of the

Ocelli or eye-like Spots on the Plumage
of Birds. As no ornaments are more
beautiful than the ocelli on the feathers of

various birds, on the hairy coats of some
mammals, on the scales of reptiles and

fishes, on the skin of amphibians, on the

wings of many Lepidoptera and other

insects, they deserve to be especially
noticed. An ocellus consists of a spot
within a ring of another color, like the

pupil
within the iris, but the central spot

is often surrounded by additional concen-

tric zones. The ocelli on the tail-coverts

of the peacock offer a familiar example, as

well as those on the wings of the peacock-

butterfly (Vanessa). Mr. Trimen has

given me a description of a S. African

moth (Gyananis isis), allied to our Em-
peror moth, in which a magnificent ocel-

47 Bechstein,
'

Naturgeschichte Deutschlands,'
B. iv. 1795, s. 31, on a sub-variety of the Monck
pigeon.

lus occupies nearly the whole surface of
each hinder wing ; it consists of a black
center, including a semi-transparent cres-

cent-shaped mark, surrounded by success-
ive, ocher-yellow, black, ocher-yellow,
pink, white, pink, brown, and whitish
zones. Although we do not know the

steps by which these wonderfully beauti-
ful and complex ornaments have been de-

veloped, the process has probably been a
simple one, at least with insects ; for, as
Mr. Trimen writes to me,

" No characters
of mere marking or coloration are so un-
stable in the Lepidoptera as the ocelli,
both in number and size." Mr. Wallace,
who first called my attention to this sub-

ject, showed me a series of specimens of
our common meadow-brown butterfly
(Hipparckia janira) exhibiting numer-
ous gradations from a simple minute black

spot to an elegantly-shaded ocellus. In
a S. African butterfly (Cyllo leda, Linn.),

belonging to the same family, the ocelli

are even still more variable. In some
specimens large spaces on the upper sur-
face of the wings are colored black, and
include irregular white marks ; and from
this state a complete gradation can be
traced into a tolerably perfect ocellus, and
this results from the contraction of the ir-

regular blotches of color. In another
series of specimens a gradation can be
followed from excessively minute white
dfots, surrounded by a scarcely visible

black line, into perfectly symmetrical and

large ocelli.48 In cases like these, the

development of a perfect ocellus does not

require a long course of variation and se-

lection.

724. With birds and many other ani-

mals, it seems to follow from comparison
of allied species that circular spots are

often generated by the breaking up and
contraction of stripes. In the Tragopan
pheasant faint white lines in the female

represent the beautiful white spots in the

male ;

*9 and something of the same kind

may be observed in the two sexes of the

Argus pheasant. However this may be,

appearances strongly favor the belief that

on the one hand, a dark spot is often

formed by the coloring matter being drawn
toward a central point from a surround-

ing zone, which latter is thus rendered

lighter ; and, on the other hand, that a
white spot is often formed by the color be-

48 This woodcut has been engraved from a beau-
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the wings of this butterfly, in his
'

Rhopalocera
Africae Australis,' p. 186.

48 Jerdon,
' Birds of India,' vol. iii. p. 517.
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ing driven away from a central point, so

that it accumulates in a surrounding
darker zone. In either case an ocellus is

the result. The coloring matter seems to

be a nearly constant quantity, but is redis-

tributed, centripetally or centrifugally.
The feathers of the common guinea-
fowl offer a good instance of white spots
surrounded by darker zones ; and wher-

ever the white spots are large and stand

near each other, the surrounding dark

zones become confluent. In the same

wing-feather of the Argus pheasant dark

spots may be seen surrounded by a pale
zone, and white spots by a dark zone.

Thus the formation of an ocellus in its

most elementary state appears to be a sim-

ple affair. By what further steps the

more complex ocelli, which are surrounded

by many successive zones of color, have
been generated, I will not pretend to say.
But the zoned feathers of the mongrels
from differently colored fowls, and the

extraordinary variability of the ocelli on

many Lepidoptera, lead us to conclude
that their formation is not a complex proc-
ess, but depends on some slight and
graduated change in the nature of the ad-

joining tissues.

725. Gradation of Secondary Sexual
Characters. Cases of gradation are im-

portant, as showing us that highly com-
plex ornaments may be acquired by smalf
successive steps. In order to discover
the actual steps by which the male of

any existing bird has acquired his mag-
nificent colors or other ornaments, we
ought to behold the long line of his ex-
tinct progenitors ; but this is obviously
impossible. We may, however, gen-
erally gain a clue by comparing all the

species of the same group, if it be a large
one ; for some of them will probably re-

tain, at least partially, traces of their for-

mer characters. Instead of entering on
tedious details respecting various groups,
in which striking instances of gradation
could be given, it seems the best plan to
take one or two strongly marked cases,
for instance that of the peacock, in order
to see if light can be thrown on the steps
by which this bird has become so splen-
didly decorated. The peacock is chiefly
remarkable from the extraordinary length
of his tail-coverts ; the tail itself not beingmuch elongated. The barbs along near-
ly the whole length of these feathers
stand separate or are decomposed ; but
this is the case with the feathers of many
species, and with some varieties of the
domestic fowl and pigeon. The barbs

coalesce toward the extremity of the

shaft forming the oval disk or ocellus,

which is certainly one of the most beau-
tiful objects in the world. It consists of

an iridescent, intensely blue, indented

center, surrounded by a rich green zone,
this by a broad coppery-brown zone, and
this by five other narrow zones of slightly
different iridescent shades. A trifling
character in the disk deserves notice ; the

barbs, for a space along one of the con-
centric zones are more or less destitute

of their barbules, so that a part of the

disk is surrounded by an almost trans-

parent zone, which gives it a highly fin-

ished aspect. But I have elsewhere de-
scribed S1 an exactly analogous variation

in the hackles of a sub-variety of the

game-cock, in which the tips, having a
metallic luster,

" are separated from the

lower part of the feather by a symmet-
rically shaped transparent zone, com-

posed of the naked portions of the

barbs." The lower margin or base of

the dark-blue center of the ocellus is

deeply indented on the line of the shaft.

The surrounding zones likewise show
traces of indentations, or rather breaks.

These indentations are common to the
Indian and Javan peacocks (Pavo crista-

tus and P. muticus) ; and they seemed
to deserve particular attention, as proba-
bly connected with the development of the

ocellus ; but for a long time I could not

conjecture their meaning.
726. If we admit the principle of grad-

ual evolution, there must formerly have
existed many species which presented
every successive step between the won-
derfully elongated tail-coverts of the pea-
cock and the short tail-coverts of all or-

dinary birds; and again between the

magnificent ocelli of the former, and the

simpler ocelli or mere colored spots on
other birds; and so with all the other
characters of the peacock. Let us look
to the allied Gallinaceae for any still-exist-

ing gradations. The species and sub-

species of Polyplectron inhabit countries

adjacent to the native land of the pea-
cock ; and they so far resemble this bird
that they are sometimes called peacock-
pheasants. I am also informed by Mr.
Bartlett that they resemble the peacock
in their voice and in some of their habits.

During the spring the males, as previous-
ly described, strut about before the com-

paratively plain-colored females, expand-
ing and erecting their tail and wing-
feathers, which are ornamented with

80 '

Variation of Animals and Plants under Do-
mestication,

1

vol. i. p. 254.
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numerous ocelli. I request the reader to

turn back to the drawing (fig. 20) of a

Polyplectron. In P. napoleonis the ocelli

are confined to the tail and the back is of

a rich metallic blue ; in which respects
this species approaches the Java peacock.
P. hardwickii possesses a peculiar top-
knot, which is also somewhat like that of

the Java peacock. In all the species the

ocelli on the wings and tail are either cir-

cular or oval, and consist of a beautiful,

iridescent, greenish-blue or greenish-pur-

ple disk, with a black border. This
border in P, chinquis shades into bro .vn,

edged with cream-color, so that the ocel-

lus is here surrounded with variously
shaded, though not bright, concentric

zones. The unusual length of the tail-

coverts is another remarkable character

in Polyplectron ; for in some of the spe-
cies they are half, and in others two-

thirds as long as the true tail-feathers.

The tail-coverts are ocellated as in the

peacock. Thus the several species of

Polyplectron manifestly make a graduat-
ed approach to the peacock in the length
of their tail-coverts, in the zoning of the

ocelli, and in some other characters.

727. Notwithstanding this approach,
the first species of Polyplectron which I

examined almost made me give up the

search, for I found not only that the true

tail-feathers, which in the peacock are

quite plain, were ornamented with ocelli,

but that the ocelli on all the feathers dif-

fered fundamentally from those of the

peacock, in there being two on the same
feather (fig. 21), one on each side of the

shaft. Hence I concluded that the early

progenitors of the peacock could not

have resembled a Polyplectron. But on

continuing my search, I observed that in

some of the species the two ocelli stood

very near each other , that in the tail-

feathers of P. hardwickii they touched
each other ; and, finally, that on the tail-

coverts of this same species as well as of

P. malaccense (fig. 22) they were actually
confluent. As the central part alone is

confluent, an indentation is left at both the

upper and lower ends ; and the surround-

ing colored zones are likewise indented.

A single ocellus is thus formed on each

tail-covert, though still plainly betraying
its double origin. These confluent ocelli

differ from the single ocelli of the pea-
cock in having an indentation at both

ends, instead of only at the lower or

basal end. The explanation, however, of

this difference is not difficult ; in some

species of Polyplectron the two oval

ocelli on the same feather stand parallel

to each other ; in other species (as in P.
chinquis) they converge toward one end ;

now the partial confluence of two con-

vergent ocelli would manifestly leave a
much deeper indentation at the divergent
than at the convergent end. It is also
manifest that if the convergence were
strongly pronounced and the confluence

complete, the indentation at the conver-

gent end would tend to disappear.
728. The tail-feathers in both species

of peacock are entirely destitute of ocelli,
and this apparently is related to their be-

ing covered up and concealed by the long
tail-coverts. In this respect they differ

remarkably from the tail-feathers of Poly-
1

plectron, which in most of the species are
ornamented with larger ocelli than those
on the tail-coverts. Hence I was led

carefully to examine the tail-feathers of
the several species, in order to discover
whether their ocelli showed any tendency
to disappear; and to my great satisfac-

tion, this appeared to be so. The central

tail-feathers of P. napoleonis have the
two ocelli on each side of the shaft per-

fectly developed , but the inner ocellus

becomes less and less conspicuous on the
more exterior tail-feathers, until a mere
shadow or rudiment is left on the inner
side of the outermost feather. Again, in

P. malaccense, the ocelli on the tail-cov-

erts are, as we have seen, confluent ; and
these feathers are of unusual length, be-

ing two-thirds of the length of the tail-

feathers, so that in both these respects

they approach the tail-coverts of the pea-
cock. Now in P. malaccense, the two cen-

tral tail-feathers alone are ornamented,
each with two brightly-colored ocelli, the

inner ocellus having completely disap-

peared from all the other tail-feathers.

Consequently the tail-coverts and tail-

feathers of this species of Polyplectron
make a near approach in structure and
ornamentation to the corresponding feath-

ers of the peacock.
729. As far, then, as gradation throws

light on the steps by which the magnifi-
cent train of the peacock has been ac-

quired, hardly anything more is needed.
If we picture to ourselves a progenitor of

the peacock in an almost exactly interme-
I diate condition between the existing pea-
cock, with his enormously elongated tail-

coverts, ornamented with single ocelli,

and an ordinary gallinaceous bird with

short tail-coverts, merely spotted with

some color, we shall see a bird allied to

Polyplectron that is, with tail-coverts, ca-

pable of erection and expansion, ornamen-
ted with two partially confluent ocelli,
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and long enough almost to conceal the

tail-feathers, the latter having already par-

tially lost their ocelli. The indentation of

the central disk and of the surrounding
zones of the ocellus, in both species of

peacock, speaks plainly in favor of this

view, and is otherwise inexplicable. The
males of Polyplectron are no doubt beauti-

ful birds, but their beauty, when viewed

from a little distance, cannot be compared
with that of the peacock. Many female

progenitors of the peacock must, during
a long line of descent, have appreciated
this superiority , for they have uncon-

sciously, by the continued preference of

the most beautiful males, rendered the

peacock the most splendid of living birds.

730. Arguspheasant. Another excel-

lent case for investigation is offered by
the ocelli on the wing-feathers of the Ar-

gus pheasant, which are shaded in so

wonderful a manner as to resemble balls

lying loose within sockets, and conse-

quently differ from ordinary ocelli. No
one, I presume, will attribute the shading,
which has excited the admiration of many
experienced artists, to chance to the for-

tuitous concourse of atoms of coloring
matter. That these ornaments should

have been formed through the selection

of many successive variations, not one of

which was originally intended to produce
the ball-and-socket effect, seems as in-

credible, as that one of Raphael's Ma-
donnas should have been formed by the

selection of chance daubs of paint made

by a long succession of young artists,

not one of whom intended at first to draw
the human figure. In order to discover

how the ocelli have been developed, we
cannot look to a long line of progenitors,
nor to many closely-allied forms, for such
do not now exist. But fortunately the

several feathers on the wing suffice to

give us a clue to the problem, and they

prove to demonstration that a gradation
is at least possible from a mere spot to a
finished ball-and-socket ocellus.

731. The wing-feathers, bearing the

ocelli, are covered with dark stripes or
with rows of dark spots, each stripe or
row of spots running obliquely down the
outer side of the shaft to one of the ocelli.

The spots are generally elongated in a
line transverse to the row in which they
stand. They often become confluent,
either in the line of the row and then

they form a longitudinal stripe or trans-

versely, that is, with the spots in the ad-

joining rows, and then they form trans-

verse stripes. A spot sometimes breaks

up into smaller spots, which still stand in

their proper places.

732. It will be convenient first to de-

scribe a perfect ball-and-socket ocellus.

This consists of an intensely black circu-

lar ring, surrounding a space shaded so as

exactly to resemble a ball. The figure
here given has been admirably drawn by
Mr. Ford and well engraved, but a wood-
cut cannot exhibit the exquisite shading of

the original. The ring is almost always
slightly broken or interrupted (see fig. 23)
at a point in the upper half, a little to the

right of, and above the white shade ort the

enclosed ball ; it is also sometimes broken
toward the base on the right hand.
These little breaks have an important
meaning. The ring is always much
thickened, with the edges ill-defined

toward the left-hand upper corner, the

feather being held erect, in the position
in which it is here drawn. Beneath this

thickened part there is on the surface of

the ball an oblique almost pure-white
mark, which shades off downward into a

pale-leaden hue, and this into yellowish
and brown tints, which insensibly become
darker and darker toward the lower part
of the ball. It is this shading which gives
so admirably the effect of light shining on
a convex surface. If one of the balls be
examined, it will be seen that the lower

part is of a brown tint and is indistinctly

separated by a curved oblique line from
the upper part, which is yellower and more
leaden ; this curved oblique line runs at

right angles to the longer axis of the white

patch of light, and indeed of all the shad-

ing , but this difference in color, which
cannot of course be shown in the woodcut,
does not in the least interfere with the

perfect shading of the ball. It should be

particularly observed that each ocellus

stands in obvious connection either with a
dark stripe, or with a longitudinal row of

dark spots, for both occur indifferently on
the same feather. Thus in fig. 23 stripe A
runs to ocellus a ; B runs to ocellus b ;

stripe C is broken in the upper part, and
runs down to the next succeeding ocellus,

not represented in the woodcut ; D to the

next lower one, and so with the stripes E
and F. Lastly, the several ocelli are sep-
arated from each other by a pale surface

bearing irregular black marks.
I will next describe the other extreme

of the series, namely, the first trace of an
ocellus. The short secondary wing-
feather (fig. 24), nearest to the body, is

marked like the other feathers, with ob-

lique, longitudinal, rather irregular, rows
of very dark spots. The basal spot, or
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that nearest the shaft, in the five lower

rows (excluding the lowest one) is a lit-

tle larger than the other spots of the same

row, and a little more elongated in a

transverse direction. It differs also from
the other spots by being bordered on its

upper side with some dull fulvous shading.
But this spot is not in any way more re-

markable than those on the plumage of

many birds, and might easily be overlook-

ed. The next higher spot does not differ

at all from the upper ones in the same
row, The larger basal spots occupy ex-

actly the same relative position on these

feathers, as do the perfect ocelli on the

longer wing-feathers.

733- By looking to the next two or

three succeeding wing-feathers, an abso-

lutely insensible gradation can be traced

from one of the last-described basal spots,

together with the next higher one in the

same row, to a curious ornament, which
cannot be called an ocellus, and which I

will name, from the want of a better term,
an "

elliptic ornament." These are shown
in the accompanying figure (fig. 25).
We here see several oblique rows, A, B,

C, D, etc. (see the lettered diagram on the

right hand), of dark spots of the usual

character. Each row of spots runs down
to and is connected with one of the ellip-

tic ornaments, in exactly the same man-
ner as each stripe in fig. 57 runs down to,

and is connected with, one of the ball-

and-socket ocelli. Looking to any one
ro\v, for instance, B, in fig. 59, the lowest
mark (b) is thicker and considerably
! jnger than the upper spots, and has its

left extremity pointed and curved up-
ward. This black mark is abruptly bor-

dered on its upper side by a rather broad

space of richly shaded tints, beginning
with a narrow brown zone, which passes
into orange, and this into a pale leaden

tint, with the end toward the shaft much
paler. These shaded tints together fill up
the whole inner space of the elliptic orna-

ment. The mark (b) corresponds in every

respect with the basal shaded spot of the

simple feather described in the last para-

graph (fig. 24), but is more highly devel-

oped and more brightly colored. Above
and to the right of this spot (b, fig. 25), with

its bright shading, there is a long narrow,
black mark (<:) belonging to the same row,
and which is arched a little downward
so as to face (b). This mark is some-
times broken into two portions. It is also

narrowly edged on the lower side with a
fulvous tint. To the left of and above c,

in the same oblique direction, but always
more or less distinct from it. there is

another black mark (d). This mark is

generally sub-triangular and irregular in

shape, but in the one lettered in the dia-

gram it is unusually narrow, elongated.
|

and regular. It apparently consists of a
l lateral and broken prolongation of the
mark (c), together with its confluence with
a broken and prolonged part of the next

spot above ; but I do not feel sure of this.

These three marks, b, c, and d, with the

intervening bright shades, form together
the so-called elliptic ornament. These or-
naments placed parallel to the shaft mani-

festly correspond in position with the ball-

and-socket ocelli. Their extremely ele-

gant appearance cannot be appreciated in

the drawing, as the orange and leaden
tints, contrasting so well with the black

marks, cannot be shown.

734. Between one of the elliptic orna-
ments and a perfect ball-and-socket ocel-

lus, the gradation is so perfect that it is

scarcely possible to decide when the lat-

ter term ought to be used. The passage
from the one into the other is effected by
the elongation and greater curvature in

opposite directions of the lower black
mark (b, fig. 25), and more especially oi

the upper one (c), together with the con-
traction of the elongated sub-triangular
or narrow mark (d), so that at last these

three marks become confluent, forming
an irregular elliptic ring. This ring is

gradually rendered more and more circu-

lar and regular, increasing at the same
time in diameter. I have here given a

drawing (fig. 26) of the natural size of an
ocellus not as yet quite perfect. The
lower part of the black ring is much more
curved than is the lower mark in the el-

liptic ornament (b, fig. 59). The upper
part of the ring consists of two or three

separate portions ; and there is only a
trace of the thickening of the portion
which forms the black mark above the

white shade. This white shade itself is

not as yet much concentrated : and be-

neath it the surface is brighter colored

than in a perfect ball-and-socket ocellus.

Even in the most perfect ocelli, traces of

the junction of three or four elongated
black marks, by which the ring has beer

formed, may often be detected. The irreg-
ular sub-triangular or narrow mark (d, fig.

59), manifestly forms, by its contraction

and equalization, the thickened portion of

the ring above the white shade on a perfect
ball-and-socket ocellus. The lower part
of the ring is invariably a little thicker

than the other parts (see fig. 57), and this

follows from the lower black mark of the

elliptic ornament (b, fig. 59) having origi-
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nally been thicker than the 'upper mark

(<:). Every step can be followed in the

process of confluence and modification ;

and the black ring which surrounds the

ball of the ocellus is unquestionably
j

formed by the union and modification of

the three black marks, b, c, d, of the el-

liptic ornament. The irregular zigzag
black marks between the successive ocelli

(see again fig. 57) are plainly due to the

breaking up of the somewhat more regu-
lar but similar marks between the elliptic

ornaments.

735. The successive steps in the shad-

ing of the ball-and-socket ocelli can .be

followed out with equal clearness. The
brown, orange, and pale leaden narrow

zones, which border the lower black mark
of the elliptic ornament, can be seen gradu-

ally to become more and more softened

and shaded into each other, with the up-

per lighter part toward the left-hand

corner rendered still lighter, so as to be-

come almost white, and at the same time

more contracted. But even in the most

perfect ball-and-socket ocelli a slight dif-

ference in the tints, though not in the

shading, between the upper and lower

parts of the ball can be perceived, as be-

fore noticed ; and the line of separation is

oblique, in the same direction as the

bright-colored shades of the elliptic orna-

ments. Thus almost every minute detail

in the shape and coloring of the ball-and-

socket ocelli can be shown to follow from

gradual changes in the elliptic ornaments ;

and the development of the latter can be
traced by equally small steps from the

union of two almost simple spots, the

lower one (fig. 58) having some dull ful-

vous shading on its upper side.

736. The extremities of the longer sec-

ondary feathers which bear the perfect
ball-and-socket ocelli, are peculiarly orna
mented (fig. 27). The oblique longitudi-
nal stripes suddenly cease upward and
become confused ; and above this limit

the whole upper end of the feather (a) is

covered with white dots, surrounded by
little black rings, standing on a dark

ground. The oblique stripe belonging to

the uppermost ocellus (d) is barely repre-
sented by a very short irregular black
mark with the usual, curved, transverse
base. As this stripe is thus abruptly cut

off, we can perhaps understand from
what has gone before, how it is that the

upper thickened part of the ring is here
absent ; for, as before stated, this thick-

ened part apparently stands in some re-

lation with a broken prolongation from
the next higher spot. From the absence

of the upper and thickened part of the ring,
the uppermost ocellus, though perfect in

all other respects, appears as if its top had
been obliquely sliced off. It would, I

think, perplex any one, who believes that

the plumage of the Argus-pheasant was
created as we now see it, to account for

the imperfect condition of the uppermost
ocellus. I should add that on the sec-

ondary wing-feather farthest from the

body, all the ocelli are smaller and less

perfect than on the other feathers, and
have the upper part of the ring deficient

as in the case just mentioned. The im-

perfection here seems to be connected
with the fact that the spots on this feather

show less tendency than usual to become
confluent into stripes ; they are on the

contrary often broken up into smaller

spots, so that two or three rows run down
to the same ocellus.

737. There still remains another very
curious point, first observed by Mr. T.
W. Wood,61 which deserves attention.

In a photograph, given me by Mr. Ward,
of a specimen mounted as in the act of

display, it may be seen that on the feathers

which are held perpendicularly, the white
marks on the ocelli, representing light
reflected from a convex surface, are at the

upper or further end, that is, are directed

upward ; and the bird while displaying
himself on the ground would naturally be
illuminated from above. But here comes
the curious point, the outer feathers are
held almost horizontally, and their ocelli

ought likewise to appear as if illuminated
from above, and consequently the white
marks ought to be placed on the upper
sides of the ocelli ; and wonderful as is

the fact they are thus placed ! Hence the
ocelli on the several feathers, though oc-

cupying very different positions with re-

spect to the light, all appear as if illu-

minated from above, just as an artist would
have shaded them. Nevertheless they
are not illuminated from strictly the same
point as they ought to be ; for the white
marks on the ocelli of the feathers which
are held almost horizontally, are placed
rather too much toward the further end ;

that is they are not sufficiently lateral.

We have, however, no right to expect ab-
solute perfection in a part rendered orna-
mental through sexual selection, any more
than we have in a part modified through
natural selection for real use ; for instance
in that wondrous organ the human eye.
And we know what Helmholtz, the highest
authority in Europe on the subject, has

* The '

Field,' May 28, 1870.
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said about the human eye ; that if an op-
tician had sold him an instrument so

carelessly made, he would have thought
himself fully justified in returning it.

62

738. We have now seen that a perfect
series can be followed, from simple spots
to the wonderful ball-and-socket orna-

ments. Mr. Gould, who kindly gave me
some of these feathers, fully agrees with

me in the completeness of the gradation.
It is obvious that the stages in develop-
ment exhibited by the feathers on the

same bird, do not at all necessarily show
us the steps passed through by the ex-

tinct progenitors of the species ; but they

probably give us the clue to the actual

steps, and they at least prove to demon-
stration that a gradation is possible. Bear-

ing in mind how carefully the male Argus
pheasant displays his plumes before the

female, as well as the many facts, render-

ing it probable that female birds prefer
the more attractive males, no one who
admits the agency of sexual selection in

any case, will deny that a simple dark spot
with some fulvous shading might be con-

verted, through the approximation and
modification of two adjoining spots, to-

gether with some slight increase of color,

into one of the so-called elliptic orna-

ments. These latter ornaments have
been shown to many persons, and all

have admitted that they are beautiful,

some thinking them even more so than the

ball-and-socket ocelli. As the secondary

plumes became lengthened through sex-

ual selection, and as the elliptic orna-

ments increased in diameter, their colors

apparently became less bright . and then
the ornamentation of the plumes had to

be gained by an improvement in the pat-
tern and shading ; and this process was
carried on until the wonderful ball-and-

socket ocelli were finally developed.
Thus we can understand and in no
other way as it seems to me the present
condition and origin of the ornaments on
the wing-feathers of the Argus pheasant.

739. From the light afforded by the

principle of gradation from what we
know of the laws of variation from the

changes which have taken place in many
of our domesticated birds and, lastly,

from the character (as we shall hereafter

see more clearly) of the immature plum-
age of young birds we can sometimes
indicate with a certain amount of confi-

dence, the probable steps by which the

males have acquired their brilliant plum-

* 'Popular Lectures on Scientific Subjects,'

Enj. trans. 1873, pp. 219, 337, 269, 390.

age and various ornaments ; yet in many
cases we are involved in complete dark-
ness. Mr. Gould several years ago point-
ed out to me a humming-bird, the Uros-
ticte benjamini, remarkable for the curi-

ous differences between the sexes. The
male, besides a splendid gorget, has

greenish-black tail-feathers, with the four
central ones tipped with white ; in the

female, as with most of the allied species,
the three outer tail-feathers on each side

are tipped with white, so that the male
has the four central, while the female has
the six exterior feathers ornamented with
white

tips.
What makes the case more

curious is that, although the coloring of

the tail differs remarkably in both sexes
of many kinds of humming-birds, Mr.
Gould does not know a single species, be-
sides the Urosticte, in which the male has
the four central feathers tipped with
white.

740. The Duke of Argyll, in comment-
ing on this case,

63
passes over sexual se-

lection, and asks,
" What explanation does

the law of natural selection give of such

specific varieties as these ?
" He answers

" none whatever ;

"
and I quite agree

with him. But can this be so confidently
said of sexual selection ? Seeing in how
many ways the tail-feathers of humming-
birds differ, why should not the four cen-
tral feathers have varied in this one spe-
cies alone, so as to have acquired white

tips ? The variations may have been

gradual, or somewhat abrupt as in the

case recently given of the humming-birds
near Bogota, in which certain individuals

alone have the " central tail-feathers

tipped with beautiful green." In the fe-

male of the Urosticte I noticed extremely
minute or rudimental white tips to the

two outer of the four central black tail-

feathers ; so that here we have an indica-

tion of change of some kind in the plum-
age of this species. If we grant the pos-

sibility of the central tail-feathers of the

male varying in whiteness, there is noth-

ing strange in such variations having been

sexually selected. The white tips, to-

gether with the small white ear-tufts,

certainly add. as the Duke of Argyll
admits, to the beauty of the male ; and
whiteness is apparently appreciated by
other birds, as may be inferred from such
cases as the snow-white male of the Bell-

bird. The statement made by Sir R.
Heron should not be forgotten, namely,
that his peahens, when debarred from ac-

cess to the pied peacock, would not unite

'The Reiyn of Law,' 1867, P- 47-
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with any other male, and during that sea-

son produced no offspring. Nor is it

strange that variations in the tail-feathers

of the Urosticte should have been spe-

cially selected for the sake of ornament,
for the next succeeding genus in the fam-

ily takes its name of Metailura from the

splendor of these feathers. We have,

moreover, good evidence that humming-
birds take especial pains in displaying
their tail-feathers ; Mr. Belt,

5* after de-

scribing the beauty of the Flortsuga mei-

/ivora, says,
"

I have seen the female sit-

ting on a branch, and two males display-

ing their charms in front of her. One
would shoot up like a rocket, then sud-

denly expanding the snow-white tail, like

an inverted parachute, slowly descend in

front of her, turning round gradually to

show off back and front The ex-

panded white tail covered more space
than all the rest of the bird, and was

evidently the grand feature in the per-
formance. While one male was descend-

ing, the other would shoot up and come

slowly down expanded. The entertain-

ment would end in a fight between the

two performers ; but whether the most
beautiful or the most pugnacious was the

accepted suitor, I know not." Mr. Gould,
after describing the peculiar plumage of

the Urosticte, adds,
" that ornament and

variety is the sole object, I have myself
but little doubt." 65 If this be admitted,
we can perceive that the males which

during former times were decked in the
most elegant and novel manner would
have gained an advantage, not in the

ordinary struggle for life, but in rivalry
with other males, and would have left a

larger number of offspring to inherit their

newly-acquired beauty.

CHAPTER XV.

BIRDS continued.

Discussion as to why the males alone of some spe-
cies, and both sexes of others, are brightly colored
On sexually-limited inheritance, as applied to

various structures and to brightly-colored plum-
age Xidification in relation to color Loss of
nuptial plumage during the winter.

741. WE have in this chapter to con-
sider, why the females of many birds
have not acquired the same ornaments as
the male ; and why, on the other hand,
both sexes of many other birds are equally,
or almost equally ornamented ? In the

following chapter we shall consider tlic:

few cases in which the female is more

conspicuously colored than the male.

742. In my
'

Origin of Species
'

1
1 briefly

suggested that the long tail of the pea-
cock would be inconvenient, and the con-

spicuous black color of the male caper-
cailzie dangerous to the female during the

period of incubation ; and consequently
that the transmission of these characters
from the male to the female offspring hail

been checked through natural selection.

I still think that this may have occurred
in some few instances : but after mature
reflection on all the facts which I have
been able to collect, I am now inclined to

believe that when the sexes differ, the
successive variations have generally been
from the first limited in their transmission
to the same sex in which they first arose.
Since my remarks appeared, the subject
of sexual coloration has been discussed
in some very interesting papers by Mr.

Wallace,2 who believes that in almost all

cases the successive variations tended at

first to be transmitted equally to both
sexes ; but that the female was saved,

through natural selection, from acquiring
the conspicuous colors of the male, owing
to the danger which she would thus have
incurred during incubation.

743. This view necessitates a tedious
discussion on a difficult point, namely,
whether the transmission of a character,
which is at first inherited by both sexes,
can be subsequently limited in its trans-

mission to one sex alone by means of nat-

ural selection. We must bear in mind,
as shown in the preliminary chapter on
sexual selection, that characters which
are limited in their development to one
sex are always latent in the other. An
imaginary illustration will best aid us in

seeing the difficulty of the case : we may
suppose that a fancier wished to make a

breed of pigeons, in which the males
alone should be colored of a pale blue,
while the females retained their former

slaty tint. As with pigeons characters of

all kinds are usually transmitted to both
sexes equally, the fancier would have to

try to convert this latter form of inherit-

ance into sexually-limited transmission.
All that he coukl do would be to persevere
in selecting every male pigeon which was
in the least degree of a paler blue ; and
the natural result of this process, if stead-

ily carried on for a long time, and if the

pale variations were strongly inherited or

1 'The Naturalist in Nicaragua,' 1874. p. 112.
6 'Introduction to the Trochilidae,' 1861,

1 Fourth edition, 1866, p. 241.
8 'Westminster Review,' July. 1867. 'Journal

of Travel.' vo P- 73-
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often recurred, would be to make his

whole stock of a lighter blue. But our
fancier would be compelled to match, gen-
eration after generation, his pale-blue
males with slaty females, for he wishes to

keep the latter of this color. The result

would generally be the production either

of a mongrel piebald lot, or more prob-

ably the speedy and complete loss of

the pale-blue tint ; for the primordial

slaty color would be transmitted with

prepotent force. Supposing, however,
that some pale-blue males and slaty fe-

males were produced during each suc-

cessive generation, and were always
crossed together ; then the slaty females
would have, if I may use the expression,
much blue blood in their veins, for their

fathers, grandfathers, etc., will all have
been blue birds. Under these circum-
stances it is conceivable (though I know
of no distinct facts rendering it probable)
that the slaty females might acquire so

strong a latent tendency lo pale-blueness,
that they would not destroy this color in

their male offspring, their female off-

spring still inheriting the slaty tint. If so

the desired end of making a breed with
the two sexes 'permanently different in

color might be gained.
744. The extreme importance, or

rather necessity in the above case of the
desired character, namely, pale-blueness,

being present though in a latent state in

the female, so that the male offspring
should not be deteriorated, will be best

appreciated as follows : the male of

Soemmerring's pheasant has a tail thirty-
seven inches in length, while that of the

female is only eight inches ; the tail of

the male common pheasant is about

twenty inches, and that of the female
twelve inches long. Now if the female

Soemmerring pheasant with her short
tail were crossed with the male common
pheasant, there can be no doubt that the

male hybrid offspring would have a much
Idnger tail than that of the pure offspring
of the common pheasant. On the other

hand, if the female common pheasant,
with a tail much longer than that of the

female Soemmerring pheasant, were
crossed with the male of the latter, the

male hybrid offspring would have a
much shorter tail than that of the pure

offspring of Soemmerring's pheasant.
8

s Temtninck says that the tail of the female
P/iasianus Sammerringii is only six inches long,
Planches colorizes,' vol. v. 1838, pp. 487 and 488 :

the measurements above given were made for me
by Mr. Sclater. For the common pheasant see

Macgillivray, 'Hist. Brit. Birds," vol. i. pp. 118-

131.

745- Our fancier, in order to make his
new breed with the males of a pale-blue
tint, and the females unchanged, would
have to continue selecting the males dur-

ing many generations ; and each stage
of paleness would have to be fixed in the
males, and rendered latent in the fe-
males. The task would be an extremely
difficult one, and has never been tried,
but might possibly be successfully carried
out. The chief obstacle would be the

early and complete loss of the pale-blue
tint, from the necessity of reiterated
crosses with the slaty female, the latter
not having at first any latent tendency to

produce pale-blue offspring.
746. On the other hand, if one or two

males were to vary ever so slightly in

paleness, and the variations were from
the first limited in their transmission to

the male sex, the task of making a new
breed of the desired kind would be easy,
for such males would simply have to be
selected and matched with ordinary fe-

males. An analogous case has actually
occurred, for there are breeds of the pig-
eon in Belgium

* in which the males alone
are marked with black striae. So again
Mr. Tegetmeier has recently shown

5 that

dragons not rarely produce silver-colpred
birds, which are almost always hens;
and he himself has bred ten such fe-

males. It is on the other hand a very
unusual event when a silver male is pro-
duced ; so that nothing would be easier,
if desired, than to make a breed of drag-
ons with blue males and silver females.

This tendency is indeed so strong that

when Mr. Tegetmeier at last got a sil-

ver male and matched him with one of

the silver females, he expected to get a
breed with both sexes thus colored ; he
was however disappointed, for the young
male reverted to the blue color of his

grandfather, the young female alone be-

ing silver. No doubt with patience this

tendency to reversion in the males, rear-

ed from an occasional silver male match-
ed with a silver hen, might be eliminated,
and then both sexes would be colored
alike ; and this very process has been fol-

lowed with success by Mr. Esquilant in

the case of silver turbits.

747. With fowls, variations of color,

limited in their transmission to the male
sex, habitually occur. When this form
of inheritance prevails, it might well hap-
pen that some of the successive varia-

tions would be transferred to the female.

4 Dr. Chapuis,
' Le Pigeon Voyageur

65. p. 87.
The' Field. 'Sept. 1872.
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who would then slightly resemble the

male, as actually occurs in some breeds.

Or again, the greater number, but not all

of the successive steps might be trans-

ferred to both sexes, and the female

would then closely resemble the male.

There can hardly be a doubt that this is

the cause of the male pouter pigeon hav-

ing a somewhat larger crop, and of the

male carrier pigeon having somewhat

larger wattles, than their respective fe-

males; for fanciers have not selected

one sex more than the other, and have

had no wish that these characters should

be more strongly displayed in the male

than in the female, yet this is the case

with both breeds.

748. The same process would have to

be followed, and the same difficulties en-

countered, if it were desired to make a

breed with the females alone of some
new color.

749. Lastly, our fancier might wish to

make a breed with the two sexes differ-

ing from each other, and both from the

parent-species. Here the difficulty would
be extreme, unless the successive varia-

tions were from the first sexually limited

on both sides, and then there would be
no difficulty. We see this with the fowl ;

thus the two sexes of the penciled Ham-
burghs differ greatly from each other,

and from the two sexes of the aboriginal
Callus bankiva : and both are now kept
constant to their standard of excellence

by continued selection which would be

impossible unless the distinctive charac-

ters of both were limited in their trans-

mission. The Spanish fowl offers a
more curious case ; the male has an im-

meose comb, but some of the successive

variations, by the accumulation of which it

was acquired, appear to have been trans-

ferred to the female ; for she has a comb
many times larger than that of the fe-

males of the parent-species. But the
comb of the female differs in one respect
from that of the male, for it is apt to lop
over ; and within a recent period it has
been ordered by the fancy that this

should always be the case, and success
has quickly followed the order. Now the

lopping of the comb must be sexually
limited in its transmission, otherwise it

would prevent the comb of the male from

being perfectly upright, which would be
abhorrent to every fancier. On the other

hand, the uprightness of the comb in the
male must likewise be a sexually-limited
character, otherwise it would prevent the
comb of the female from lopping over.

750. From the foregoing illustrations,

we see that even with almost unlimited

time at command, it would be an ex-

tremely difficult and complex, perhaps an

mpossible process, to change one form
of transmission into the other through
selection. Therefore, without distinct

evidence in each case, I am unwilling to

admit that this has been effected in nat-

ural species. On the other hand, by
means of successive variations, which
were from the first sexually limited in

their transmission, there would not be the

east difficulty in rendering a male bird

widely different in color or in any other

character from the female ; the latter

Deing left unaltered, or slightly altered,

or specially modified for the sake of pro-
tection.

751. As bright colors are of service to

the males in their rivalry with other

males, such colors would be selected,

whether or not they were transmitted ex-

clusively to the same sex. Consequently
the females might be expected often to

partake of the brightness of the males to

a greater or less degree ; and this occurs

with a host of species. If all the succes-

sive variations were transmitted equally
to both sexes, the females would be in-

distinguishable from the males ; and this

likewise occurs with many birds. If,

however, dull colors were of high im-

portance for the safety of the female

during incubation, as with many ground
birds, the females which varied in bright-
ness, or which received through inherit-

ance from the males any marked acces-

sion of brightness, would sooner or later

be destroyed. But the tendency in the

males to continue for an indefinite period

transmitting to their female offspring
their own brightness, would have to be
eliminated by a change in the form of in-

heritance ; and this, as shown by our

previous illustration, would be extremely
difficult. The more probable result of

the long-continued destruction of the

more brightly-colored females, suppos-
ing the equal form of transmission to

prevail, would be the lessening or anni-

hilation of the bright colors of the males.

owing to their continual crossing with
the duller females. It would be tedious

to follow out all the other possible re-

sults ; but I may remind the reader that

if sexually-limited variations in brightness
occurred in the females, even if they
were not in the least injurious to them
and consequently were not eliminated,

yet they would not be favored or select-

ed, for the male usually accepts any fe-

! male, and does not select the more at-
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tractive individuals ; consequently these

variations would be liable to be lost, and
would have little influence on the charac-

ter of the race ; and this will aid in ac-

counting for the females being commonly
duller-colored than the males.

752. In the eighth chapter instances

were given, to which many might here

be added, of variations occurring at vari-

ous ages, and inherited at the corre-

sponding age. It was also shown that

variations which occur late in life are

commonly transmitted to the same sex m
which they first appear ; while variations

occurring early in life are apt to be trans-

mitted to both sexes ; not that all the

cases of sexually-limited transmission can

thus be accounted for. It was further

shown that if a male bird varied by be-

coming brighter while young, such varia-

tions would be of no service until the age
for reproduction had arrived, and there

was competition between rival males.

But in the case of birds living on the

ground and commonly in need of the

protection of dull colors, bright tints

would be far more dangerous to the

young and inexperienced, than to the

adult males. Consequently the males
which varied in brightness while young
would suffer much destruction and be
eliminated through natural selection ; on
the other hand, the males which varied

in this manner when nearly mature, not-

withstanding that they were exposed to

some additional danger, might survive,

and from being favored through sexual

selection, would procreate their kind.

As a relation often exists between the

period of variation and the form of trans-

mission, if the bright-colored young
males were destroyed and the mature
ones were successful in their courtship,
the males alone would acquire brilliant

colors and would transmit them exclusive-

ly to their male offspring. But I by no
means wish to maintain that the in-

fluence of age on the form of transmis-

sion is the sole cause of the great differ-

ence in brilliancy between the sexes of

many birds.

753. When the sexes of birds differ in

color, it is interesting to determine

whether the males alone have been modi-

fied by sexual selection, the females hav-

ing been left unchanged, or only partially
and indirectly thus changed ; or whether

the females have been specially modified

through natural selection for the sake of

protection. I will therefore discuss this

question at some length, even more fully

than its intrinsic importance deserves ; for

various curious collateral points may thus
be conveniently considered.

754. Before we enter on the subject of

color, more especially in reference to Mr.
Wallace's conclusions, it may be useful to
discuss some other sexual differences un-
der a similar point of view. A breed of
fowls formerly existed in Germany

6 in

which the hens were furnished with spurs ;

they were good layers, but they so greatly
disturbed their nests with their spurs that

they could not be allowed to sit on their

own eggs. Hence at one time it appeared
to me probable that with the females of

the wild Gallinaceae the development of

spurs had beefl checked through nat-
ural selection, from the injury thus caused
to their nests. This seemed all the more
probable, as wing-spurs, which would not
be injurious during incubation, are often

as well-developed in the female as in the

male ; though in not a few cases they are

rather larger in the male. When the male
is furnished with leg-spurs the female al-

most always exhibits rudiments of them,
the rudiment sometimes consisting of a

mere scale, as in Gallus. Hence it might
be argued that the females had aborigi-

nally been furnished with well-developed

spurs, but that these had subsequently
been lost through disuse or natural selec-

tion. But if this view be admitted, it

would have to be extended to innumera-
ble other cases ; and it implies that the fe-

male progenitors of the existing spur-bear-

ing species were once encumbered with

an injurious appendage.
755. In some few genera and species, as

in Galloperdix, Acomus, and the Javan

peacock (Pavo muticus), the females, as

well as the males, possess well-developed

leg-spurs. Are we to infer from this fact,

that they construct a different sort of nest

from that made by their nearest allies, and

not liable to be injured by their spurs ;

so that the spurs have not been removed.

Or are we to suppose that the females of

these several species especially require

spurs for their defense? It is a more

probable conclusion that both the pres-

ence and absence of spurs in the females

result from different laws of inheritance

having prevailed, independently of natural

selection. With the many females in

which spurs appear as rudiments, we may
conclude that some few of the successive

variations, through which they were devel-

oped in the males, occurred very early in

life, and were consequently transferred to

Bechstein,
'

Naturgesch. Deutschlands,' 1793, B.

iii. s. 339.
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the females. In the other and much rarer

cases, in which the females possess fully

developed spurs, we may conclude that

all the successive variations were trans-

ferred to them ; and that they gradually

acquired and inherited the habit of not

disturbing their nests.

756. The vocal organs and the feathers

variously-modified for producing sound, as

well as the proper instincts for using them,

often differ in the two sexes, but are

sometimes the same in both. Can such

differences be accounted for by the males

having acquired these organs and in-

stincts, while the females have been saved

from inheriting them, on account of the

danger to which they would have been

exposed by attracting the attention of

birds or beasts of prey ? This does not

seem to me probable, when we think of

the multitude of birds which with impuni-

ty gladden the country with their voices

during the spring.
7 It is a safer conclu-

sion that, as vocal and instrumental or-

gans are of special service only to the

males during their courtship, these organs
were developed through sexual selection

and their constant use in that sex alone

the successive variations and the effects

of use having been from the first more or

less limited in transmission to the male

offspring".

757. Many analogous cases could be
adduced ; those for instance of the plumes
on the head being generally longer in the

male than in the female, sometimes of

equal length in both sexes, and occasion-

ally absent in the female, these several

cases occurring in the same group of birds.

It would be difficult to account for such
a difference between the sexes by the fe-

male having been benefited by possessing
a slightly shorter crest than the male, and
its consequent diminution or complete
suppression through natural selection. But
I will take a more favorable case, namely
the length of the tail. The long train of

the peacock would have been not only in-

convenient but dangerous to the peahen
during the period of incubation and while

accompanying her young. Hence there

is not the least a priori improbability in

the development of her tail having been
checked through natural selection. But
the females of various pheasants, which

apparently are exposed on their open

' Daines Harrington, however, thought it proba-
ble ('Phil. Transact.' 1773, p. 164) that few female
birds sing, because the talent would have been dan-
gerous to them during incubation. He adds, that
a similar view may possibly account for the inferi-

ority of the female to the male in plumage.

nests to as much danger as the peahen,
have tails of considerable length. The
females as well as the males of the Me-
nura superba have long tails, and they
build a domed nest, which is a great
anomaly in so large a bird. Naturalists
have wondered how the female Menum
could manage her tail during incubation ;

but it is now known 8 that she " enters
the nest head first, and then turns round
with her tail sometimes over her back.
but more often bent round by her side.

Thus in time the tail becomes quite askew,
and is a tolerable guide to the length o!

time the bird has been sitting." Both
sexes of an Australian kingfisher ( Tany-
siptera sylvia) have the middle tail-feath-

ers greatly lengthened, and the femaic
makes her nest in a hole ; and as I am in-

formed by Mr. R. B. Sharpe these feath-

ers become much crumpled during incu-

bation.

758. In these two latter cases the great
length of the tail-feathers must be in some
degree inconvenient to the female ; and as

in both species the tail-feathers of the fe-

male are somewhat shorter than those of

the male, it might be argued that their

full development had been prevented
through natural selection. But if the de-

velopment of the tail of the peahen had
been checked only when it became incon-

veniently or dangerously great, she would
have retained a much longer tail tV i

actually possesses : for her tail is not nearly
so long, relatively to the size of her body,
as that of many female pheasants, nor

longer than that of the female turkey. It

must also be borne in mind, that in at -

cordance with this view as soon as the

tail of the peahen became dangerously
long, and its development was conse-

quently checked, she would have contin-

ually reacted on her male progeny, and
thus have prevented the peacock from ac-

quiring his present 'magnificent train.

We may therefore infer that the length of

the tail in the peacock and its shortness
in the peahen are the result of the requisite
variations in the male having been from
the first transmitted to the male offspring
alone.

759. We are led to a nearly similar con-

clusion with respect to the length of the

tail in the various species of pheasants.
In the Eared pheasant (Crossoptilon auri-

tum) the tail is of equal length in both

sexes, namely, sixteen or seventeen inches ;

i
in the common pheasant it is about twen-

ty inches long in the male and twelve in

Mr. Ramsay, in
' Proc. Zoolog. Soc.' 1868. p. 50.
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the female , in Scemmerring's pheasant,

thirty-seven inches in the male and only

eight in the female ; and lastly in Reeve's

pheasant it is sometimes actually seventy-
two inches long in the male and sixteen in

the female. Thus in the several species,
the tail of the female differs much in

length, irrespectively of that of the male ;

and this can be accounted for, as it seems
to me. with much more probability, by the .

laws of inheritance, that is by the sue-
{

cessive variations having been from the

first more or less closely limited in their

transmission to the male sex, than by the

agency of natural selection, resulting
from the length of tail being more or less

injurious to the females of these several

allied species.

760. We may now consider Mr. Wal-
lace's arguments in regard to the sexual

coloration of birds. He believes that the
j

bright tints originally acquired through
j

sexual selection by the males, would in all, !

or almost all cases, have been transmitted

to the females, unless the transference

had been checked through natural selec-
j

tion. I may here remind the reader that

various facts opposed to this view have

already been given under reptiles, amphib- ,

ians, fishes, and lepidoptera. Mr. Wai-
lace rests his belief chiefly, but not exclu-

j

sively, as we shall see in the next chapter, j

on the following statement,9 that when
both sexes are colored in a very conspic-
uous manner, the nest is of such a nature

as to conceal the sitting bird , but when
there is a marked contrast of color be-

tween the sexes, the male being gay and
the female dull-colored, the nest is open
and exposes the sitting bird to view. This

coincidence, as far as it goes, certainly
seems to favor the belief that the females
which sit on open nests have been speci-

ally modified for the sake of protection ;

but we shall presently see that there is

another and more probable explanation,

namely, that conspicuous females have

acquired the instinct of building domed
nests oftener than dull-colored birds.

Mr. Wallace admits that there are, as

might have been expected, some excep-
tions to his two rules, but it is a question
whether the exceptions are not so numer-
ous as seriously to invalidate them.

761. There is in the first place much
truth in the Duke of Argyll's remark 10

that a large domed nest is more conspic- j

9
'Journal of Travel,' edited by A. Murray, vol.

i. 1868, p. 78.
10 ' Journal of Travel,' edited by A. Murray, vol.

i. 1868. p. 281.

uous to an enemy, especially to all tree-

haunting carnivorous animals, than a
smaller open nest. Nor must we forget
that with many birds which build open
nests, the male sits on the eggs and aids
the female in feeding the young : this is

the case, for instance, with Pyrnnga JEs-
tivap one of the most splendid birds in

the United States, the male being vermil-
ion, and the female light brownish-green.Xow if brilliant colors had been extreme-

ly dangerous to birds while sitting on
their open nests, the males in these cases
would have suffered greatly. It might,
however, be of such paramount impor-
tance to the male to be brilliantly colored,
in order to beat his rivals, that this may
have more than compensated some addi-
tional danger.

762. Mr. Wallace admits that with the

King-crows (Dicrurus), Orioles, and Pit-

tidas, the females are conspicuously col-

ored, yet build open nests ; but he urges
that the birds of the first group are highly
pugnacious and could defend themselves ;

that those of the second group take ex-
treme care in concealing their open nests,
but this does not invariably hold good ,

&
and that with the birds of the third group
the females are brightly colored chiefly on
the under surface. Besides these cases,

pigeons which are sometimes brightly,
and almost always conspicuously colored,
and which are notoriously liable to the

attacks of birds of prey, offer a serious

exception to the rule, for they almost al-

ways build open and exposed nests. In

another large family, that of the humming-
birds, ail the species build open nests, yet
with some of the most gorgeous species
the sexes are alike ; and in the majority,
the females, though less brilliant than the

males, are brightly colored. Nor can it

be maintained that all female humming-
birds, which are brightly colored, escape
detection by their tints 'being green, for

some display on their upper surfaces red,

blue, and other colors.18

763. In regard to birds which build in

holes or construct domed nests, other

n Audubon, 'Ornithological Biography,' vol. i.

P- 233-
12 Jerdon, 'Birds of India,' vol. ii. p. 108.

Gould's ' Handbook of the Birds of Australia,' vol.

i. p. 463.
13 For instance, the female Eafetomena macrou-

ra has the head and tail dark blue with reddish
loins ; the female Lampornis j>ort>liyrurus is black-

ish-green on the upper surface, with the lores and
sides of the throat crimson ; the female Eu!ainf>is

jngularts has the top of the head and back green,
but the loins and the tail are crimson. Many other
instances of highly conspicuous females could be

given. See Mr. Gould's magnificent work on this

familv.
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advantages, as Mr. Wallace remarks, be-

sides concealment are gained, such as

shelter from the rain, greater warmth, and
in hot countries protection from the sun ;

14

so that it is no valid objection to his view

that many birds having both sexes ob-

scurely colored build concealed nests. 15

The female Horn-bill (Buceros), for in-

stance, of India and Africa is protected

during incubation with extraordinary care,

for she plasters up with her own excrement
the orifice of the hole in which she sits on
her eggs, leaving only a small orifice

through which the male feeds her , she is

thus kept a close prisoner during the whole

period of incubation ;
16

yet female horn-

bills are not more conspicuously colored

than many other birds of equal size which

build open nests. It is a more serious

objection to Mr. Wallace's view, as is ad-

mitted by him, that in some few groups
the males are brilliantly colored and the

females obscure, and yet the latter hatch

their eggs in domed nests. This is the

case with the Grallinae of Australia, the

Superb Warblers (Maluridae) of the same

country, the Sun-birds (Nectariniae), and
with several of the Australian Honey-
suckers or Meliphagida?.

17

764. If we look to the birds of England
we shall see that there is no close and

general relation between the colors of the

female and the nature of the nest which
is constructed. About forty of our Brit-

ish birds (excluding those of large size

which could defend themselves) build in

holes in banks, rocks, or trees, or construct

domed nests. If we take the colors of

the female goldfinch, bullfinch, or black-

bird, as a standard of the degree of con-

spicuousness, which is not highly danger-
ous to the sitting female, then out of the

above forty birds, the females of only
twelve can be considered as conspicuous
to a dangerous degree, the remaining
twenty-eight being inconspicuous.

18 Nor

14 Mr. Salvin noticed in Guatemala ('Ibis,' 1864,

p. 375) that humming-birds were much more un-
willing to leave their nests during very hot weath-
er, when the sun was shining brightly, as if their

eggs would be thus injured, than during cool,
cloudy, or rainy weather.

16 I may specify, as instances of dull-colored
birds building concealed nests, the species belong-
ing to eight Australian genera, described in GoulcPs
' Handbook of the Birds of Australia,' vol. i. pp.
340. 362. 365. 383, 387, 389, 391, 414.

' Mr. C. Morne,
' Proc. Zoolog. Soc.' 1869, p 243.

IT On the nidification and colors of these latter

species, see Gould's '

Handbook,' etc., vol. i. pp.
504, 527.

* I have consulted, on this subject, Macgillivray's
'

British Birds, and though doubts may be enter-
tained in some cases in regard to the degree of
concealment of the nest, and to the degree of con-
8picuousnessof the female, yet the following birds,
which all lay 'heir eggs in hole:: or in domed nests,

is there any close relation within the same
genus between a well-pronounced differ-

ence in color between the sexes, and the

nature of the nest constructed. Thus the

male house sparrow (Passer domesticus)
differs much from the female, the male

tree-sparrow (P. montanus) hardly at all,

and yet both build well-concealed nests.

The two sexes of the common fly-catcher

(Musicapa grisold) can hardly be dis-

tinguished, while the sexes of the pied

fly-catcher (M. luctitosa} differ considera-

bly, and both species build in holes or
conceal their nests. The female black-

bird ( Turdus meriila) differs much, the

female ring-ouzel (T. torquatus] differs

less, and the female common thrush ( T.

mustcus) hardly at all from their respect-
ive males ; yet all build open nests. On
the other hand, the not very distantly-
allied water-ouzel (Cinclus aquattcus)
builds a domed nest, and the sexes differ

about as much as in the ring-ouzel. The
black and red grouse ( Tetrao tetrix and

T.scoticus) build open nests in equally
well-concealed spots, but in the one spe-
cies the sexes differ greatly, and in the

other very little.

765. Notwithstanding the foregoing
objections, I cannot doubt, after reading
Mr. Wallace's excellent essay, that look-

ing to the birds of the world, a large

majority of the species in which the fe-

males are conspicuously colored (and in

this case the males with rare exceptions
are equally conspicuous), build concealed
nests for the sake of protection. Mr.
Wallace enumerates 19 a long series of

groups in which this rule holds good ; but
it will suffice here to give, as instances,
the more familiar groups of kingfishers,
toucans, trogons, puffbirds (Capitonidas),

plantain-eaters (Musophagae), woodpeck-
ers, and parrots. Mr. Wallace believes

that in these groups, as the males grad-
ually acquired through sexual selection

their brilliant colors, these were trans-

ferred to the females and were not elimi-

nated by natural selection, owing to the

protection which they already enjoyed
from their manner of nidification. Ac-

can hardly be considered, by the above standard,
as conspicuous : Passer, 2 species ; Sturnus, of
which the female is considerably less brilliant than
the male : Cinclus ; Motacilla boarula (?); Eritha-
cus (?) ; Fmticola, 2 sp.; Saxicola ; Ruticilla, 2 sp.;
Sylvia, 3 sp.; Parus, 3 sp.; Mecistura

; Anorthura ;

Certhia; Sitta
;
Yunx ; Muscicapa, 2 sp. ; Hirundo,

3 sp. ; and Cypselus. The females of the following
12 oirds may be considered as conspicuous, accord-
ing to the same standard, viz., Pastor, Motacilla
alba, Parus major and P. cseruleus, Upupa, Picus,
4 sp., Coracias, Alcedo, and Merops.

18 '

Journal of Travel,' edited by A. Murray, vol.
i. p. 78.
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cording to this view, their present manner
of nesting was acquired before their

present colors. But it seems to me much
more probable that in most cases, as the

females were gradually rendered more
and more brilliant from partaking of the

colors of the male, they were gradually
led to change their instincts (supposing
that they originally built open nests), and
to seek protection by building domed or

concealed nests. No one who studies,

for instance, Audubon's account of the

differences in the nests of the same spe-
cies in the Northern and Southern United

States,
20 will feel any great difficulty in

admitting that birds, either by a change
(in the strict sense of the word) of their

habits, or through the natural selection

of so-called spontaneous variations of

instinct, might readily be led to modify
their manner of nesting.

766. This way of viewing the relation,

as far as it holds good, between the bright
colors of female birds and their manner
of nesting, receives some support from
certain cases occurring in the Sahara
Desert. Here, as in most other deserts,

various birds, and many other animals,
have had their colors adapted in a won-
derful manner to the tints of the surround-

ing surface. Nevertheless there are, as I

am informed by the Rev. Mr. Tristram,
some curious exceptions to the rule ; thus

the male of the Monticola cyanea is con-

spicuous from his bright blue color, and
the female almost equally conspicuous
from her mottled brown and white plu-

mage ; both sexes of two species of Dro-
molaea are of a lustrous black ; so that

these three species are far from receiving

protection from their colors, yet they are

able to survive, for they have acquired the

habit of taking refuge from danger in

holes or crevices in the rocks.

767. With respect to the above groups
in which the females are conspicuously
colored and build concealed nests, it is

not necessary to suppose that each sepa-
rate species had its nidifying instinct

specially modified ; but only that the early

progenitors of each group were gradually
led to build domed or concealed nests, and
afterward transmitted this instinct, to-

gether with their bright colors, to their

modified descendants. As far as it can
be trusted, the conclusion is interesting,
that sexual selection, together with equal

or nearly equal inheritance by both sexes,
have indirectly determined the manner of

nidification of whole groups of birds.

768. According to Mr. Wallace, even
in the groups in which the females, from
being protected in domed nests during
incubation, have not had their bright col-

ors eliminated through natural selection,
the males often differ in a slight, and

occasionally in a considerable degree, from
the females. This is a significant fact,

for such differences in color must be ac-
counted for by some of the variations in

the males having been from the first lim-

ited in transmission to the same sex ; as
it can hardly be maintained that these

differences, especially when very slight,
serve as a protection to the female. Thus
all the species in the splendid group of

the Trogons build in holes ; and Mr.
Gould gives figures

'a of both sexes of

twenty-five species, in all of which, with
one partial exception, the sexes differ

sometimes slightly, sometimes conspicu-

ously, in color, the males being always
finer than the females, though the latter

are likewise beautiful. All the species of

kingfishers build in holes, and with most
of the species the sexes are equally brill-

iant, and thus far Mr. Wallace's rule

holds good ; but in some of the Austral-

ian species the colors of the females are

rather less vivid than those of the male ;

and in one splendidly-colored species, the

sexes differ so much that they were at

first thought to be specifically distinct.22

Mr. R. B. Sharpe, who has especially
studied this group, has shown me some
American species (Ceryle) in which the

breast of the male is belted with black.

Again, in Carcineutes, the difference be-
tween the sexes is conspicuous : in the

male the upper surface is dull-blue banded
with black, the lower surface being partly
fawn-colored, and there is much red about
the head ; in the female the upper surface

is reddish-brown banded with black, and
the lower surface white with black mark-

ings. It is an interesting fact, as showing
how the same peculiar style of sexual

coloring often characterizes allied forms,
that in three species of Dacelo the male
differs from the female only in the tail

being dull-blue banded with black, while

that of the female is brown with blackish

bars ; so that here the tail differs in color

in the two sexes in exactly the same man-

ao See many statements in the
'

Ornithological

Biography.' See, also, some curious observations
on the nests of Italian birds by Eugene Bettoni, in

the
'

Attidella Societi Italiana,' vol. xi. 1869, p.

487-

91 See his '

Monograph of the Trogonidac,' first

edition.M Namely Cyanalcyon. Gould's ' Handbook to
the Birds of Australia,' vol. i. p. 133 ; sec also, pp.
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ner as tne whole upper surface in the two

sexes of Carcineutes.

769. With parrots, which likewise build

in holes, we find analogous cases: in

most of the species both sexes are brill-

iantly colored and indistinguishable, but

in not a few species the males are col-

ored rather more vividly than the fe-

males, or even very differently from them.

Thus, besides other strongly-marked
differences, the whole under surface of

the male King Lory (Aprosmictus scapu-
latus) is scarlet, while the throat and
chest of the female is green tinged with

red : in the Euphema splendida there is

a similar difference, the face and wing-
coverts moreover of the female being of

a paler blue than in the male.23 In the

family of the tits (Parince), which build

concealed nests, the female of our com-
mon blue tomtit (Parus cczruleus) is
" much less brightly colored

"
than the

male ; and in the magnificent Sultan yel-
low tit of India che difference is greater.

24

770. Again in the great group of the

woodpeckers,
36 the sexes are generally

nearly alike, but in the Megaptcus -vali-

dus all those parts of the head, neck, and
breast, which are crimson in the male are

pale brown in the female. As in several

woodpeckers the head of the male is

bright crimson, while that of the female

is plain, it occurred to me that this color

might possibly make the female danger-

ously conspicuous, whenever she put her

head out of the hole containing her nest,

and consequently that this color, in ac-

cordance with Mr. Wallace's belief, had
been eliminated. This view is strength-
ened by what Malherbe states with re-

spect to Indopicus carlotta ; namely,
that the young females, like the young
males, have some crimson about their

heads, but that this color disappears in

the adult female, while it is intensified in

the adult male. Nevertheless the follow-

ing considerations render this view ex-

tremely doubtful: the male takes a fair

share in incubation,
26 and would be thus

almost equally exposed to danger ; both
sexes of many species have their heads
of an equally bright crimson ; in other

species the difference between the sexes
in the amount of scarlet is so slight that

33 Every gradation of difference between the
sexes may be followed in the parrots of Australia.
See Gould's '

Handbook,' etc., vol. ii. pp. 14-102.
94

Macgillivray's
'

British Birds.' vol. ii. p. 433.
Jerdon,

'

Birdsof India.' vol. ii. p. 282.
88 All the following facts are taken from M. Mal-

herbe's magnificent
'

Monographic des Picidees,'
86i.
' Audubon's '

Ornithological Biography,' vol.
ii. p. 75 ; see also the '

Ibis,' vol. i. p. 268.

it can hardly make any appreciable differ-

ence in the danger incurred ; and lastly.

the coloring of the head in the two sexes

often differs slightly in other ways.
771. The cases, as yet given, of slight

and graduated differences in color be-

tween the males and females in the

groups, in which as a general rule the

sexes resemble each other, all relate to

species which build domed or concealed
nests. But similar gradations may like-

wise be observed in groups in which the

sexes as a general rule resemble each

other, but which build open nests. As 1

have before instanced the Australian

parrots, so I may here instance, without

giving any details, the Australian pig-
eons.27 It deserves especial notice that

in all these cases the slight differences in

plumage between the sexes are of the

same general nature as the occasionally

greater differences. A good illustration

of this fact has already been afforded by
those kingfishers in which either the tail

alone or the whole upper surface of the

plumage differs in the same manner in

the two sexes. Similar cases may be ob-

served with parrots and pigeons. The
differences in color between the sexes of

the same species are, also, of the same

general nature as the differences in color

between the distinct species of the same

group. For when in a group in which
the sexes are usually alike, the male dif-

fers considerably from the female, he is

not colored in a quite new style. Hence
we may infer that within the same group
the special colors of both sexes when

they are alike, and the colors of the male,

when he differs slightly or even consider-

ably from the female, have been in most
cases determined by the same general
cause ; this being sexual selection.

772. It is not probable, as has already
been remarked, that differences in color

between the sexes, when very slight, can

be of service to the female as a protec-
tion. Assuming, however, that they are

of service, they might be thought to be

cases of transition ; but we have no rea-

son to believe that many species at any
one time are undergoing change. There-

fore we can hardly admit that the numer-
ous females which differ very slightly in

color from their males are now all com-

mencing to t scome obscure for the sake

of protection. Even if we consider

somewhat more marked sexual differ-

ences, is it probable, for instance, that

87 Gould's
' Handbook to the Birds of Australia,'

vnl. ii. pp. 109-149.
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the head of the female chaffinch, the

crimson on the breast of the female bull-

finch, the green of the female green-
finch, the crest of the female golden-
crested wren, have ail been rendered less

bright by the slow process of selection

for the sake of protection ? I cannot
think so ; and still less with the slight
differences between the sexes of those

birds which build concealed nests. On
the other hand, the differences in color

between the sexes, whether great or

small, may to a large extent be explained
on the principle of the successive varia-

tions, acquired by the males through sex-

ual selection, having been from the first

more or less limited in their transmission

to the females. That the degree of limi-

tation should differ in different species of

the same group will not surprise any one
who has studied the laws of inheritance,

for they are so complex that they appear
to us in our ignorance to be capricious in

their action.28

773. As far as I can discover there are

few large groups of birds in which all the

species have both sexes alike and brill-

iantly colored, but I hear from Mr.

Sclater, that th :

s appears to be the case

with the Musophagas or plantain-eaters.
Nor do I believe that any large group
exists in which the sexes of all the spe-
cies are widely dissimilar in color : Mr.
Wallace informs me that the chatterers

of S. America (Cotingidaf) offer one of

the best instances ; but with some of the

species, in which the male has a splendid
red breast, the female exhibits some red

on her breast ; and the females of other

species show traces of the green and
other colors of the males. Nevertheless
we have a near approach to close sexual

similarity or dissimilarity throughout sev-

eral groups : and this, from what has

just been said of the fluctuating nature of

inheritance, is a somewhat surprising cir-

cumstance. But that the same laws

should largely prevail with allied animals
is not surprising. The domestic fowl

has produced a great number of breeds

and sub-breeds, and in these the sexes

generally differ in plumage ; so that it

has been noticed as an unusual circum-

stance when in certain sub-breeds they
resemble each other. On the other hand,

the domestic pigeon has likewise pro-
duced a vast number of distinct breeds

and sub-breeds, and in these, with rare

exceptions, the two sexes are identically

See remarks to this effect in my work on

'Variation under Domestication.' vol. ii. chap. xu.

alike. Therefore if other species of
Callus and Columba were domesticated
and varied, it would not be rash to pre-
dict that similar rules of sexual similarity
and dissimilarity, depending on the form
of transmission, would hold good in both
cases. In like manner the same form of
transmission has generally prevailed un-
der nature throughout the same groups,
although marked exceptions to this rule
occur. Thus within the same family or
even genus, the sexes may be identically
alike, or very different 'in color. In-
stances have already been given in the
same genus, as with sparrows, fly-catch-
ers, thrushes and grouse. In the family
of pheasants the sexes of almost all the

species are wonderfully dissimilar, but
are quite alike in the eared pheasant or

Crossopttlon auritnm. In two species of

Chloephaga, a genus of geese, the male
cannot be distinguished from the females,

except by size ; while in two others, the

sexes are so unlike that they might easily
be mistaken for distinct species.-

9 '

774. The laws of inheritance can alone
account for the following cases, in which
the female acquires, late in life, certain

characters proper to the male, and ulti-

mately comes to resemble him more or

less completely. Here protection can

hardly have come into play. Mr. Blyth
informs me that the females of Orioltts

melanocephalus and of some allied spe-
cies, when sufficiently mature to breed,
differ considerably in plumage from the

adult males ; but after the second or

third moults they differ only in their

beaks having a slight greenish tinge. In

the dwarf bitterns (Ardetta), according to

the same authority,
" the male acquires

his final livery at the first moult, the fe-

male not before the third or fourth

moult ; in the meanwhile she presents an
intermediate garb, which is ultimately

exchanged for the same livery as that of

the male." So again the female Fa/co

peregrinus acquires her blue plumage
more slowly than the male. Mr. Swinhoe
states that with one of the Drongo
shrikes {Dicrurus macrocercus] the male
while almost a nestling, moults his soft

brown plumage and becomes of a uni-

form glossy greenish-black ; but the fe-

male retains for a long time the white

striae and spots on the axillary feathers ;

and does not completely assume the uni-

form black color of the male for three

years. The same excellent observer re-

marks that in the spring of the second

38 The '

Ibis,' vol. vi. 1864, p. 122.
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year the female spoonbill (Platalea) of

China resembles the male of the first

year, and that apparently it is not until

the third spring that she acquires the

same adult plumage as that possessed by
the male at a much earlier age. The fe-

male Bombycilla carolinensis differs very
little from the male, but the appendages,
which like beads of red sealing-wax orna-

ment the wing-feathers,
83 are not devel-

oped in her so early in life as in the male.

In the male of an Indian parrakeet (Pa-

Iceornisja-vanicus) the upper mandible is

coral-red from his earliest youth, but in

the female, as Mr. Blyth has observed

with caged and wild birds, it is at first

black and does not become red until the

bird is at least a year old, at which age
the sexes resemble each other in all re-

spects. Both sexes of the wild turkey
are ultimately furnished with a tuft of

bristles on the breast, but in two-year-old
birds the tuft is about four inches long in

the male and hardly apparent in the fe-

male ; when, however, the latter has
reached her fourth year, it is from four to

five inches in length.
81

775. These cases must not be con-

founded with those where diseased or old

females abnormally assume masculine

characters, nor with those where fertile fe-

males, while young, acquire the characters

of the male, through variation or some un-

known cause.82 But all these cases have
so much in common that they depend, ac-

cording to the hypothesis of pangenesis,
on gemmules derived from each part of

the male being present, though latent, in

the female ; their development following
on some slight change in the elective affin-

ities of her constituent tissues.

776. A few words must be added on

changes of plumage in relation to the sea-

* When the male courts the female- these orna-
1, and "

are shown t>ff to greatmerits are vibrated
ad van.
Adams

Animal,' by Mr. Blyth, footnote, p. 159. On the
Peregrine Falcon. Mr. Blyth, in Charlesworth's
'

Mag. of Nat. Hist.' vol. i. 1837, p. 304. On
Dicrurus, 'Ibis,' 1863, p. 44. On the Platalea,' '

, . . , . . om
Audubon s

'

Ornitholog. Biography,' vol..
, . . p.

229. On the Palaeornis, see, also. Jerdon,
'

Birds
of India,' vol. i.

p. 263. On the wild turkey, Audu-

, , , . .
,'

Ibis,' vol. vi.
1864, p. 366. On the Bombycilla,

log.
is,

, . . . 3. ,
-

bon, ibid. vol. i. p. ic
; but I hear from Judge

Caton that in Illinois the female very rarely ac-
quires a tuft. Analogous cases with the females of
Petrocossyphus are given by Mr. R. B. Sharpe'

Proc. Zoolog. Soc.' 1872, p. 496.
Of these latter cases Mr. Blyth has recorded

(Translation of Cuvier's '

Regne Animal," p. 158)
various instances with Lanius, Ruticilla, Lmana,and Anas. Audubon has also recorded a similar
case (' Ornith. Biog.' voL v. p. 519) with Lyranga
irtttva.

son of the year. From reasons formerly
assigned there can be little doubt that the

elegant plumes, long pendant feathers,

crests, etc., of egrets, herons, and many
other birds, which are developed and re-

tained only during the summer, serve for

ornamental and nuptial purposes, though
common to both sexes. The female is

thus rendered more conspicuous during
the period of incubation than during the
winter ; but such birds as herons and
egrets would be able to defend themselves.
As, however, plumes would probably be
inconvenient and certainly of no use dur-

ing the winter, it is possible that the habit
of moulting twice in the year may have
been gradually acquired through natural
selection for the sake of casting off incon-
venient ornaments during the winter.
But this view cannot be extended to the

many waders, whose summer and win-
ter plumages differ very little in color.

With defenseless species, in which both

sexes, or the males alone, become ex-

tremely conspicuous during the breeding-
season, or when the males acquire at

this season such long wing or tail-feathers

as to impede their flight, as with Cosme-
tornis and Vidua, it certainly at first ap-
pears highly probable that the second
moult has been gained for the special pur-
pose of throwing off these ornaments.
We must, however, remember that many
birds, such as some of the Birds of Para-

dise, the Argus pheasant and peacock, do
not cast their plumes during the winter ;

and it can hardly be maintained that the
constitution of these birds, at least of the

Gallinacee, renders a double moult im-

possible, for the ptarmigan moults thrice

in the year.
88 Hence it must be consid-

ered as doubtful whether the many species
which moult their ornamental plumes or
lose their bright colors during the'winter,
have acquired this habit on account of the

inconvenience or danger which they would
otherwise have suffered.

777. I conclude, therefore, that the habit
of moulting twice in the year was in most
or all cases first acquired for some dis-

tinct purpose, perhaps for gaining a
warmer winter covering ; and that varia-
tions in the plumage occurring during
the summer were accumulated through
sexual selection, and transmitted to the

offspring at the same season of the year ;

that such variations were inherited either

by both sexes or by the males alone, ac-

cording to the form of inheritance which
prevailed. This appears more probable

See Gould's ' Birds of Great Britain.'
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than that the species in all cases originally
tended to retain their ornamental plumage
during the winter, but were saved from
this through natural selection, resulting
from the inconvenience or danger thus

caused.

778. I have endeavored in this chapter
to show that the arguments are not trust-

worthy in favor of the view that weapons,
bright colors, and various ornaments, are

now confined to the males owing to the

conversion, by natural selection, of the

equal transmission of characters to both

sexes, into transmission to the male sex

alone. It is also doubtful whether the

colors of many female birds are due to

the preservation, for the sake of protection
of variations which were from the first

limited in their transmission to the female
sex. But it will be convenient to defer

any further discussion on this subject un-
til I treat, in the following chapter, of the

differences in plumage between the young
and old.

CHAPTER XVI.

B IRDS concluded.

The immature plumage in relation to the charac-
ter of the plumage in both sexes when adult Six
classes of cases Sexual differences between the
males of closely-allied or representative species
The female assuming the characters of the male
Plumage of the young in relation to the summer and
winter plumage of the adults On the increase of

beauty in the birds of the world Protective color-

ing Conspicuously-colored birds Novelty appre-
ciated Summary of the four chapters on Birds.

779. WE must now consider the trans-

mission of characters, as limited by age,
in reference to sexual selection. The truth

and importance of the principle of inher-

itance at corresponding ages need not here

be discussed, as enough has already been
said on the subject. Before giving the

several rather complex rules or classes of

cases, under which the differences in

plumage between the young and the

old, as far as known to me, may be in-

cluded, it will be well to make a few pre-

liminary remarks.

780. With animals of all kinds when
the adults differ in color from the young,
and the colors of the latter are not, as far

as we can see, of any special service, they

may generally be attributed, like various

embryological structures, to the retention

of a former character. But this view can

be maintained with confidence, only when
the young of several species resemble

each other closely, and likewise resemble

other adult species belonging to the same
group ; for the latter are the living proofs
that such a state of things was formerly
possible. Young lions and pumas are
marked with feeble stripes or rows of

spots, and as many allied species both

young and old are similarly marked, no
believer in evolution will doubt that the

progenitor of the lion and puma was a

striped animal, and that the young have
retained vestiges of the stripes, like the
kittens of black cats, which are not in
the least striped when grown up. Many
species of deer, which when mature are
not spotted, are while young covered
with white spots, as are likewise some
few species in the adult state. So again
the young in the whole family of pigs
(Suidae), and in certain rather distantly
allied animals, such as the tapir, are
marked with dark longitudinal stripes ;

but here we have a character apparently
derived from an extinct progenitor, and
now. preserved by the young alone. In
all such cases the old have had their colors

changed in the course of time, while the

young have remained but little altered,
and this has been effected through the

principle of inheritance at corresponding
ages.
781. This same principle applies to many

birds belonging to various groups, in which
the young closely resemble -each other
and differ much from their respective
adult parents. The young of almost all

the Gallinaceae, and of some distantly al-

lied birds, such as ostriches, are covered
with longitudinally striped down ; but this

character points back to a state of things
so remote that it hardly concerns us.

Young crossbills (Loxia) have at first

straight beaks like those of other finches,
and in their immature striated plumage
they resemble the mature redpole and fe-

male siskin, as well as the young of the

goldfinch, greenfinch, and some other al-

lied species. The young of many kinds
of buntings (Emberiza) resemble one
another, and likewise the adult state of

the common bunting, E. miltaria. In
almost the whole large group of thrushes
the young have their breasts spotted a
character which is retained throughout
life by many species, but is quite lost by
others, as by the Turdus migratorius
So again with many thrushes, the feath-

ers on the back are mottled before they
are moulted for the first time, and this

character is retained for life by certain

eastern species. The young of many spe-
cies of shrikes (Lanius).of some wood-

peckers, and of an Indian pigeon (Chal-
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copkaps indicus) are transversely striped

on the under surface : and certain allied

species or whole genera are similarly

marked when adult. In some closely-

allied and resplendent Indian cuckoos

(Chrysococcyx),
the mature species differ

considerably from one another in color,

but the young cannot be distinguished.
The young of an Indian goose (Sarkt-
diornis melanonotus) closely resemble in

plumage an allied genus, Dendrocygna,
when mature.1 Similar facts will here-

after be given in regard to certain herons.

Young black grouse (Tetrao tetrix} re-

semble the young as well as the old of

certain other species, for instance the red

grouse or T. scoticus. Finally, as Mr.

Blyth, who has attended closely to this

subject, has well remarked, the natural

affinities of many species are best exhib-

ited in their immature plumage ; and
as the true affinities of all organic beings

depend on their descent from a common
progenitor, this remark strongly confirms

the belief that the immature plumage ap-

proximately shows us the former or an-

cestral condition of the species.

782. Although many young birds, be-

longing to various families, thus give us

a glimpse of the plumage of their remote

progenitors, yet there are many other

birds, both dull-colored and bright-colored,
in which the young closely resemble their

parents. In such cases the young of the

different species cannot resemble each
other more closely than do the parents ;

nor can they strikingly resemble allied

forms when adult. They give us but
little insight into the plumage of their

progenitors, excepting in so far that,

when the young and the old are colored
in the same general manner throughout
a whole group of species, it is probable
that their progenitors were similarly col-

ored.

783. We may now consider the classes

of cases, under which the differences and
resemblances between the plumage of

the young and the old, in both sexes or in

one sex alone, may be grouped. Rules
of this kind were first enounced by
Cuvier ; but with the progress of knowl-

edge they require some modification and
amplification. This I have attempted to

1 In regard to thrushes, shrikes, and woodpeck-
ers, see Mr. Blyth, in Charlesworth's ' Mae. of Nat.
Hist.' vol. i. 1837. p. 304 ; also footnote to his trans-
lation of Cuvier s '

Rfegne Animal,' p. 159. I give
the case of Loxia on Mr. Blyth's information. On
thrushes, see also Audubon,

' Ornith. Biography,'
vol. ii. p. 195. On Chrysococcyx and Chalcophaps,
Blyth, as quoted in Jerdon's ' Birds of India,' vol.
iii. p. 485. On Sarkidiornis, Blyth, in

'

Ibis,' 1867,
P. 7S-

do, as far as the extreme complexity of

the subject permits, from information de-
rived from various sources ; but a full

essay on this subject by some competent
ornithologist is much needed. In order
to ascertain to what extent each rule pre-
vails, I have tabulated the facts given in

four great works, namely, by Macgillivray
on the birds of Britain, Audubon on those
of North America, Jerdon on those of In-

dia, and Gould on those of Australia. 1

may here premise, first, that the several
cases or rules graduate into each other ;

and, secondly, that when the young are
said to resemble their parents, it is not
meant that they are identically alike, for

their colors are almost always less vivid,

and the feathers are softer and often of a
different shape.

RULES OR CLASSES OF CASES.

784. I. When the adult male is more
beautiful or conspicuous than the adult

female, the young of both sexes in their

first plumage closely resemble the adult

female, as with the common fowl and

peacock ; or, as occasionally occurs, they
resemble her much more closely than they
do the adult male.

II. When the adult female is more con-

spicuous than the adult male, as some-
times though rarely occurs, the young of

both sexes in their first plumage resemble
the adult male.

III. When the adult male resembles
the adult female, the young of both sexes
have a peculiar first plumage of their own,
as with the robin.

IV. When the adult male resembles
the adult female, the young of both sexes
in their first plumage resemble the adults,

as with the kingfisher, many parrots,
crows, hedge-warblers.

V. When the adults of both sexes have
a distinct winter and summer plumage,
whether or not the male differs from the

female, the young resemble the adults of

both
flaxes

in their winter dress, or much
more rarely in their summer dress, or

they resemble the females alone. Or the

young may have an intermediate charac-
ter ; or again they may differ greatly from
the adults in both their seasonal plum-
ages.

VI. .In some few cases the young in

their first plumage differ from each other

according to sex ; the young males re-

sembling more or less closely the adult

males, and the young females more or
less closely the adult females.

785. CLASS I. In this class, the young
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of both sexes more or less closely resem-
ble the adult female, while the adult

male differs from the adult female, often

in the most conspicuous manner. Innu-
merable instances in all Orders could be

given ; it will suffice to call to mind the

common pheasant, duck, and house-spar-
row. The cases under this class graduate
into others. Thus the t\vo sexes when
adult may differ so slightly, and the young
so slightly from the adults, that it is

doubtful whether such cases ought to

come under the present, or under the

third or fourth classes. So again the

young of the two sexes, instead of being
quite alike, may differ in a slight degree
from each other, as in our sixth class.

These transitional cases, however, are few,
or at least are not strongly pronounced,
in comparison with those which come

strictly under the present class.

786. The force of the present law is

well shown in those groups, in which, as

a general rule, the two sexes and the

young are all alike ; for when in these

groups the male does differ from the fe-

male, as with certain parrots, kingnshers,

pigeons, etc., the young of both sexes re-

semble the adult female.2 We see the

same fact exhibited still more clearly in

certain anomalous cases ; thus the male
of Heliothrtx auriculata (one of the

humming-birds) differs conspicuously
from the female in having a splendid gor-

get and fine ear-tufts, but the female is

remarkable from having a much longer
tail than that of the male ; now the young
of both sexes resemble (with the excep-
tion of the breast being spotted with

bronze) the adult female in all other re-

spects, including the length of her tail, so

that the tail of the male actually becomes
shorter as he reaches maturity, which is

a most unusual circumstance.3
Again,

the plumage of the male goosander (Mer-
t^us merganser} is more conspicuously
colored than that of the female, with the

2 See, for instance, Mr. Gould's account (' Hand-
book to the Birds of Australia,' vol. i. p. 133) of

Cyanalcyon (one of the Kingfishers) in which, how-

males brown ones ; and Mr. R. B. Sharpe informs
me that the tail of the young male of D. gaudichau-
di is at first brown. Mr. Gould has described
(ibid. vol. ii. pp. 14, 20, 37) the sexes and the young
of certain black Cockatoos and of the King Lory,
with which the same rule prevails. Also Jerdon
r Birds of India,' vol. i. p. 260) on the Palcrornis
rasa in which the young are more like the female
than the male. See Audubon (' Ornith. Biograph.'
vol. ii. p. 470;) on the two sexes and the young of

Columba, passerina.
1 1 owe this information to Mr. Gould, who

showed me the specimens ; see also his
'

Introduc-
tion to the Trochilid*,' 1861, p. jo,

scapular and secondary wing-teathers
much longer ; but differently from whai
occurs, as far as I know, in any other

bird, the crest of the adult male, though
broader than that of the female, is con-

siderably shorter, being only a little above
an inch in length ; the crest of the female

being two and a half inches long. Now
the young of both sexes entirely resemble
the adult female, so that their crests are

actually of greater length, though nar-

rower, than in the adult male.4

787. When the young and the females

closely resemble each other arid both
differ from the males, the most obvious
conclusion is that the males alone have
been modified. Even in the anomalous
cases of the Heliothrix and Mergus, it is

probable that originally both adult sexes
were furnished the one species with a
much elongated tail, and the other with a
much elongated crest these characters

having since been partially lost by the

adult males from some unexplained cause,

and transmitted in their diminished state

to their male offspring alone, when arrived

at the corresponding age of maturity.
The belief that in the present class the

male alone has been modified, as far as

the differences between the male and the

female together with her young are con-

cerned, is strongly supported by some re-

markable facts recorded by Mr. Blyth,"
with respect to closely-allied species which

represent each other in distinct countries

For with several of these representative

species the adult males have undergone
a certain amount of change and can be

distinguished ; the females and the young
from the distinct countries being indistin-

guishable, and therefore absolutely un-

changed. This is the case with certain

Indian chats (Thamnobia), with certain

honey-suckers (Nectarinia), shrikes (Teph-
rodornis), certain kingfishers (Tanysip-
tera), Kalij pheasants (Gallophasis), and

tree-partridges (Arboricola).

788. In some analogous cases, namely
with birds having a different summer and
winter plumage, but with the two sexes

nearly alike, certain closely-allied species
can easily be distinguished in their sum-
mer or nuptial plumage, yet are indistin-

guishable in their winter as well as in

their immature plumage. This is the

4
Macgillivray, 'Hist. Brit. Birds,' vol. v. pp. 207-

21=;.
* See his admirable paper in the ' Journal of the

Asiatic Soc. of Bengal.
'

vol. xix. 1850. p. 223 ; see
also Jerdon,

' Birds of India.' vol. i. Introduction,
p. xxix. In regard to Tanysiptera, Prof. SchlcgCt
told Mr. Blyth that he could distinguish several

distinct races, solely by coroparinjf the aduH males
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case with some of the closely-allied Indian

wag-tails or Motacillae. Mr. Swinhoe in-

forms me that three species of Ardeola, a

genus of herons, which represent one an-

other on separate continents, are " most

strikingly different" when ornamented
with their summer plumes, but are hardly,
if at all, distinguishable during the win-

ter. The young also of these three spe-
cies in their immature plumage closely
resemble the adults in their winter dress.

This case is all the more interesting , be-

cause with two other species of Ardeola

both sexes retain, during the winter and
summer, nearly the same plumage as that

possessed by the three first species during
the winter and in their immature state ;

and this plumage, which is common to

several distinct species at different ages
and seasons, probably shows us how the

progenitors of the genus were colored. In

all these cases, the nuptial plumage which
we may assume was originally acquired

by the adult males during the breeding-
season, and transmitted to the adults of

both sexes at the corresponding season,
has been modified, the winter and imma-
ture plumages remaining unchanged.

789. The question naturally arises, how
is it that in these latter cases the winter

plumage of both sexes, and in the former
cases the plumage of the adult females,
as well as the immature plumage of the

young, have not been at all affected ?

The species which represent each other in

distinct countries will almost always have
been exposed to somewhat different con-

ditions, but we can hardly attribute to

this action the modification of the plu-

mage in the males alone, seeing that the

females and the young, though similarly

exposed, have not been affected. Hardly
any fact shows us more clearly how sub-
ordinate in importance is the direct action
of the conditions of life, in comparison
with the accumulation through selection
of indefinite variations than the surprising
difference between the sexes of many
birds ; for both will have consumed the
same food, and have been exposed to the
same climate. Nevertheless we are not

precluded from believing that in the
course of time new conditions may pro-
duce some direct effect either on both
sexes, or from their constitutional differ-

ences chiefly on one sex. We see only
that this is subordinate in importance to
the accumulated results of selection.

Judging, however, from a wide-spread an-

See also Mr. Swinhoe, in
'

Ibis.' July, 1863. p.
131, and a previous paper, with an extract from a
note by Mr. Blyth, in

'

Ibis,' Jan. 1861, p. 25.

alogy, when a species migrates into a new
country (and this must precede the for-

mation of representative species), the

changed conditions to which they will al-

most always have been exposed will cause
them to undergo a certain amount of

fluctuating variability. In this case sex-

ual selection, which depends on an ele-

ment liable to change the taste or ad-
miration of the female will have had
new shades of color or other differences

to act on and accumulate
; and as sexual

selection is always at work, it would (from
what we know of the results on domestic
animals of man's unintentional selection),
be surprising if animals inhabiting sepa-
rate districts, which can never cross and
thus blend their newly-acquired charac-

ters, were not, after a sufficient lapse of

time, differently modified. These re-

marks likewise apply to the nuptial or

summer plumage, whether confined to

the males or common to both sexes.

790. Although the females of the above

closely-allied 6r representative species, to-

gether with their young, differ hardly at

all from one another, so that the males
alone can be distinguished, yet the fe-

males of most species within the same
genus obviously differ from each other.

The differences, however, are rarely as

great as between the males. We see this

clearly in the whole family of the Galli-

naceae : the females, for instance, of the
common and Japan pheasant, and espe-
cially of the Gold and Amherst pheasant
of the silver pheasant and the wild fowl
resemble one another very closely in color,
while the males differ to an extraordinary
degree. So it is with the females of most
of the Cotingidas, Fringillidae, and many
other families. There can indeed be no
doubt that, as a general rule, the females
have been less modified than the males.
Some few birds, however, offer a singular
and inexplicable exception ; thus the fe-

males of Paradisea apoda and P. papu-
ana differ from each other more than do
their respective males ;

7 the female of the
latter species having the under surface

pure white, while the female P. apoda is

deep brown beneath. So, again, as 1

hear from Professor Newton, the males
of two species of Oxynotus (shrikes i.

which represent each other in the islands
of Mauritius and Bourbon,8 differ but lit-

tle in color, while the females differ much.
In the Bourbon species the female appears

7
Wallace,

' The Malay Archipelago,' vol. ii. 1869,

8 These species are described, with colored fig-
ures, by M. F. Pollen, in

'

Ibis,' 1866, p. 275.
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to have partially retained an immature
condition of plumage, for at first sight
she "

might be taken for the young of the

Mauritian species." These differences

may be compared with those inexplicable
ones, which occur independently of man's
selection in certain sub-breeds of the

game-fowl, in which the females are very
different, while the males can hardly be

distinguished.
9

791. As I account so largely by sexual

selection for the differences between the

males of allied species, how can the differ-

ences between the females be accounted
for in all ordinary cases ? We need not
here consider the species which belong to

distinct genera ; for with these, adaptation
to different habits of life, and other agen-
cies, will have come into play. In regard
to the differences between the females
within the same genus, it appears to me
almost certain, after looking through va-
rious large groups, that the chief agent
has been the greater or less transference

to the female of the characters acquired
by the males through sexual selection.

In the several British finches, the two
sexes differ either very slightly or consid-

erably ; and if we compare the females
of the greenfinch, chaffinch, goldfinch, bull-

finch, crossbill, sparrow, etc., we shall

see that they differ from one another

chiefly in the points in which they partially
resemble their respective males ; and the

colors of the males may safely be attrib-

uted to sexual selection. With many
gallinaceous species the sexes differ to an
extreme degree, as with the peacock,

pheasant, and fowl, while with other spe-
cies there has been a partial or even com-

plete transference of character from the

male to the female. The females of the

several species of Polyplectron exhibit in

a dim condition, and chiefly on the tail,

the splendid ocelli of their males. The
female partridge differs from the male

only in the red mark on her breast being
smaller ; and the female wild turkey only
in her colors being much duller. In the

guinea-fowl the two sexes are indistin-

guishable. There is no improbability in

the plain, though peculiarly spotted plu-

mage of this latter bird having been ac-

quired through sexual selection by the

males, and then transmitted to both sexes ;

for it is not essentially different from the

much more beautifully spotted plumage,
characteristic of the males alone of the

Tragopan pheasants.
792. It should be observed that, in some

' Variation of Animals, etc., under Domestica- Macgillivray,
' Hit. British Birds,' Tol. i.

tion,' Tol.i. p. 251. pp. 178-174.

instances, the transference of characters
from the male to the female has been ef-
fected apparently at a remote period, the
male having subsequently undergone great
changes, without transferring to the fe-

male any of his later-gained characters.
For instance, the female and the young of

black-grouse (Tetrao tetrix) resemble

pretty closely both sexes and the young of
the red-grouse ( T. scoticus) ; and we
may consequently infer that the black-

grouse is descended from some ancient

species, of which both sexes were colored
in nearly the same manner as the red-

grouse. As both sexes of this latter spe-
cies are more distinctly barred during the

breeding season than at any other time,
and as the male differs slightly itrom the
female in his more strongly-pronounced
red and brown tints,

10 we may conclude
that his plumage has been influenced by
sexual selection, at least to a certain ex-
tent. If so, we may further infer that the

nearly similar plumage of the female

black-grouse was similarly produced at

some former period. But since this pe-
riod the male black-grouse has acquired
his fine black plumage, with his forked
and outwardly-curled tail-feathers ; but
of these characters there has hardly been

any transference to the female, excepting
that she shows in her tail a trace of the

curved fork.

793. We may therefore conclude that
the females of distinct though allied spe-
cies have often had their plumage ren-

dered more or less different by the trans-
ference in various degrees of characters

acquired by the males through sexual se-

lection, both during former and recent
times. But it deserves especial attention
that brilliant colors have been transferred
much more rarely than other tints. For
instance, the male of the red-throated
blue-breast (Cyanecula suecicd) has a rich

blue breast, including a subtriangular red
mark ; now marks of nearly the same
shape have been transferred to the female,
but the central space is fulvous instead of

red, and is surrounded by mottled instead
of blue feathers. The Gallinaceae offer

many analogous cases ; for none of the

species, such as partridges, quails, guinea-
fowls, etc., in which the colors of the plu-

mage have been largely transferred from
the male to the female, are brilliantly col-

ored. This is well exemplified with the

pheasants, in which the male is generally
so much more brilliant than the female ;
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but with the Eared and Cheer pheasants

(Crossoptilon auritum and Phasianus

wallichii) the sexes closely resemble each

other and their colors are dull. We may
go so far as to believe that if any part of

the plumage in the males of these two

pheasants had been brilliantly colored, it

would not have been transferred to the

females. These facts strongly support
Mr. Wallace's view that with birds which
are exposed to much danger during in-

cubation, the transference of bright colors

from the male to the female has been
checked through natural selection. We
must not, however, forget that another

explanation, before given, is possible ;

namely, that the males which varied and
became bright, while they were young and

inexperienced, would have been exposed
to much danger, and would generally have
been destroyed ; the older and more cau-
tious males, on the other hand, if they
varied in a like manner, would not only
have been able to survive, but would have
been favored in their rivalry with other
males. Now variations occurring late in

life tend to be transmitted exclusively to
the same sex, so that in this case extremely
bright tints would not have been trans-
mitted to the females. On the other hand,
ornaments of a less conspicuous kind,
such as those possessed by the Eared and
Cheer pheasants, would not have been

dangerous, and if they appeared during
early youth, would generally have been
transmitted to both sexes.

794. In addition to the effects of the

partial transference of characters from
the males to the females, some of the dif-

ferences between the females of closely
allied species may be attributed to the
direct or definite action of the conditions
of life.

11 With the males, any such action
would generally have been masked by
the brilliant colors gained through sexual
selection ; but not so with the females.
Each of the endless diversities in plumage,
which we see in our domesticated birds

is, of course, the result of some definite

cause ; and under natural and more uni-
form conditions, some one tint, assuming
that it was in no way injurious, would al-

most certainly sooner or later prevail.
The free intercrossing of the many indi-

viduals belonging to the same species
would ultimately tend to make any change
of color, thus induced, uniform in charac-
ter.

795- No one doubts that both sexes of

11
See, on this subject, chap, xxiii. in the

'

Vari-
ation of Animals and Plants under Domestication.'

many birds have had their colors adapted
for the sake of protection ; and it is possi-
ble that the females alone of some species
may have been modified for this end.

Although it would be a difficult, perhaps
an impossible process, as shown in the
last chapter, to convert one form of
transmission into another through selec-

tion, there would not be the least difficulty
in adapting the colors of the female, in-

dependently of those of the male, to sur-

rounding objects, through the accumula-
tion of variations which were from the
first limited in their transmission to the
female sex. If the variations were not
thus limited, the bright tints of the male
would be deteriorated or destroyed.
Whether the females alone of many spe-
cies have been thus specially modified is

at present very doubtful. I wish I could
follow Mr. Wallace to the full extent ; for

the admission would remove some diffi-

culties. Any variations which were of
no service to the female as a protection
would be at once obliterated, instead of

being lost simply by not being selected.
or from free intercrossing, or from being
eliminated when transferred to the male
and in any way injurious to him. Thus
the plumage of the female would be kept
constant in character. It would also be a
relief if we could admit that the obscure
tints of both sexes of many birds had
been acquired and preserved for the sake
of protection, for example, of the hedge-
warbler or kitty-wren {Accentor modu-
laris and Troglodytes vidgaris), with

respect to which we have no sufficient

evidence of the action of sexual selection.
We ought, however, to be cautious in

concluding that colors which appear to
us dull, are not attractive to the females
of certain species ; we should bear in mind
such cases as that of the common house-

sparrow, in which the male differs much
from the female, but does not exhibit any
bright tints. No one probably will dis-

pute that many gallinaceous birds which
live on the open ground, have acquired
their present colors, at least in part, for
the sake of protection. We know how
well they are thus concealed, we know
that ptarmigans, while changing from
their winter to their summer plumage,
both of which are protective, suiier

greatly from birds of prey. But can we
believe that the very slight differences in

tints and markings between, for instance,
the female black-grouse and red-grouse
serve as a protection ? Are partridges,
as they are now colored, better protected
than if they had resembled quails? Do



THE DESCENT OF MAN. 245

the slight differences between the females
of the common pheasant, the Japan and

gold pheasants, serve as a protection, or

might not their plumages have been in-

terchanged with impunity ? From what
Mr. Wallace has observed of the habits

of certain gallinaceous birds in the East,
he thinks that such slight differences are

beneficial. For myself, I

that I am not convinced.
will only say

796. Formerly when I was inclined to

lay much stress on protection as account-

ing for the duller colors of female birds,

it occurred to me that possibly both sexes

and the young might aboriginally have
been equally bright colored ; but that

subsequently, the females from the dan-

ger incurred during incubation, and the

young from being inexperienced, had been
rendered dull as a protection. But this

view is not supported by any evidence

and is not probable ; for we thus in imag-
ination expose during past times the fe-

males and the young to danger, from
which it has subsequently been necessary
to shield their modified descendants.

We have, also, to reduce, through a grad-
ual process of selection, the females and
the young to almost exactly the same
tints and markings, and to transmit them
to the corresponding sex and period of

life. On the supposition that the females

and the young have partaken during
each stage of the process of modification

of a tendency to be as brightly colored

as the males, it is also a somewhat

strange fact that the females have never

been rendered dull-colored without the

young participating in the same change ;

for there are no instances, as far as I can

discover, of species with the females dull

and the young bright colored. A partial

exception, however, is offered by the

young of certain woodpeckers, for they
have " the whole upper part of the head

tinged with red," which afterward either

decreases into a mere circular red line in

the adults of both sexes, or quite disap-

pears in the adult females.12

797. Finally, as to our present class

of cases, the most probable view appears
to be that successive variations in bright-
ness or in other ornamental characters,

occurring in the males at a rather late

spring. Any variations in brightness oc-

curring in the females or in the young,
would have been of no service to them,
and would not have been selected ; and
moreover, if dangerous, would have been
eliminated. Thus the females and the

young will either have been left unmodi-
fied, or (as is much more common) will

have been partially modified by receiv-

ing through transference from the males
some of his successive variations. Both
sexes have perhaps been directly acted on
by the conditions of life to which they have

long been exposed : but the females from
not being otherwise much modified, will

best exhibit any such effects. These and
all changes will have been kept uni-
form by the free intercrossing of many in-

dividuals. In some cases, especially with

ground birds, the females and the young
may possibly have been modified inde-

pendently of the males, for the sake of

protection, so as to have acquired the

same dull colored plumage.
798. CLASS II. When the adult fe-

male is more conspicuous than the adult

male, the young of both sexes in their

firstplumage resemble the adult male.

This class is exactly the reverse of the

last, for the females are here brighter col-

ored or more conspicuous than the males ;

and the young, as far as they are known,
resemble the adult males instead of the

adult females. But the difference be-

tween the sexes is never nearly so great
as with many birds in the first class, and
the cases are comparatively rare. Mr.

Wallace, who first called attention to the

singular relation which exists between the

less bright colors of the males and their

performing the duties of incubation, lays

great stress on this point,
13 as a crucial

test that obscure colors have been acquir-
ed for the sake of protection during the

period of nesting. A different view seems
to me more probable. As the cases are

curious and not numerous, I will briefly

give all that I have been able to find.

799. In one section of the genus Tur-

nix, quail-like birds, the female is invaria-

bly larger than the male (being nearly
twice as large in one of the Australian

species), and this is an unusual circum-

stance with the Gallinaceae. In most of

period of life have alone been preserved ;

j

the species the female is more distinctly

and that most or all of these variations,
j

colored and brighter than the male,14 but

owing to the late period of life at which

they appeared, have been from the first

transmitted only to the adult male off-

18 Audubon. 'Ornith. Biography,' vol. i. p. 193.

Macgillivray,
'

Hist. Brit. Birds,' vol. iii. p. 85. See
also the case before given of Ineiopicits carlotta.

11 ' Westminster Review,' July. 1867, and A.

Murray, 'Journal of Travel,' 1868, p. 83.
14 For the Australian species, see Gould's ' Hand-

! book, etc.,' vol. ii. pp. 178, 180, :86,and 188. In the
i British Museum specimens of the Australian Plain-
'

wanderer (Pedianomus torquatus) may be s<en,
i showing similar sexual differences.
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in some few species the sexes are alike.

In Turnix taigoor of India the male
" wants the black on the throat and neck,

and the whole tone of the plumage is

lighter and less pronounced than that of

the female." The female appears to be

noisier, and is certainly much more pug-
nacious than the male ; so that the fe-

males and not the males are often kept by
the natives for fighting, like game-cocks.
As male birds are exposed by the English
bird-catchers for a decoy near a trap, in

order to catch other males by exciting their

rivalry, so the females of this Turnix are

employed in India. When thus exposed
the females soon begin their " loud purr-

ing call, which can be heard a long way
off, and any females within ear-shot run

rapidly to the spot, and commence fight-

ing with the caged bird." In this way
from twelve to twenty birds, all breeding
females, may be caught in the course of a

single day. The natives assert that the fe-

males after laying their eggs associate in

flocks, and leave the males to sit on them.
There is no reason to doubt the truth of

this assertion, which is supported by some
observations made in China by Mr. Swin-
hoe.16 Mr. Blyth believes that the young
of both sexes resemble the adult male.

800. The females of the three species
of Painted Snipes

" are not only larger
but much more richly colored than the

males." 16 With all other birds in which
the trachea differs in structure in the two
sexes it is more developed and complex
in the male than in the female ; but in the

Rhynch&a australis it is simple in the

male, while in the female it makes four

distinct convolutions before entering the

lungs.
17 The female therefore of this

species has acquired an eminently mas-
culine character. Mr. Blyth ascertained,

by examining many specimens, that the
trachea is not convoluted in either sex of

R. bengalensis, which species resembles
R. australis so closely, that it can hardly
be distinguished except by its shorter

toes. This fact is another striking in-

stance of the law that secondary sexual

characters are often widely different in

closely-allied forms, though it is a very
rare circumstance when such differences

relate to the female sex. The young of
both sexes of R. bengalensis in their first

plumage are said to resemble the mature
male.18 There is also reason to believe

14 Jerdon.
' Birds ot India," vol. iii. p. 396- Mr.

Swinhoe. in
'

Ibis,' 1865, p. 542 ; 1866, pp. 131, 405.
Jerdon,

'

Birds of India,' vol. iii. p. 677.
>' Gould's ' Handbook to the Birds of Australia,

1

vol. iLp. 275.
"The Indian Field,' Sept . 1858, p. 3.

that the male undertakes the duty of in-

cubation, for Mr. Swinhoe 19 found the fe-

males before the close of the summer
associated in flocks, as occurs with the

females of the Turnix.
801. The females of Phalaropus fuli-

carius and P. hyperboreus are larger, and
in their summer plumage

" more gayly at-

tired than the males." But the difference

in color between the sexes is far from

conspicuous. According to Professor

Steenstrup, the male alone of P. fulica-
rius undertakes the duty of incubation ;

this is likewise shown by the state of his

breast-feathers during the breeding-sea-
son. The female of the dotterel plover
(Eudromias morinelhis) is larger than
the male, and has the red and black tints

on the lower surface, the white crescent
on the breast, and the stripes over the

eyes, more strongly pronounced. The
male also takes at least a share in hatch

ing the eggs ; but the female likewise at-

tends to the young.
2'' I have not been abie

to discover whether with these species the

young resemble the adult males more

closely than the adult females ; for the

comparison is somewhat difficult to make
on account of the double moult.

802. Turning now to the Ostrich order .

the male of the common cassowary (Cas-
uarius galeatus) would be thought by
any one to be the female, from his smaller
size and from the appendages and naked
skin about his head being much less

brightly colored ; and I am informed by
Mr. Bartlett that in the Zoological Gar-

dens, it is certainly the male alone who
sits on the eggs and takes care of the

young.
21 The female is said by Mr. T.

W. Wood 22 to exhibit during the breed-

ing season a most pugnacious disposition ;

and her wattles then become enlarged
and more brilliantly colored. So again
the female of one of the emus {Dromceu:,

irroratus) is considerably larger than
the male, and she possesses a slight top-

> '

Ibis,' 1866, p. 298.
' For these several statements, see Mr. Gould's

1 Birds of Great Britain.' Prof. Newton informs me
that he has long been convinced, from his own ob
servations and from those of others, that the males
of the above-named species take either the whole
or a large share of the duties of incubation, an^i

that they
" show much greater devotion toward

their young, when in danger, than do the females.'

So it is, as he informs me, with Lintosa
lap_J>onic-.i

and some few other Waders, in which the females
are larger and have more strongly contrasted colors
than the males.

11 The natives of Ceram (Wallace,
1

Malay Archi

pelago,' vol. ii. p. 150) assert that the male and
female sit alternately on the eggs ;

but this asser

tion, as Mr. Bartlett thinks, may be accounted fur

by the female visiting the nest to lay her eggs," ' The Student.' April. 1870, p. 124,
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knot, but is otherwise indistinguishable in

plumage. She appears, however,
"
to

have greater power, when angry or other-

wise excited, of erecting, like a turkey-
cock, the feathers of her neck and breast.

She is usually the more courageous and

pugilistic. She makes a deep hollow

guttural boom especially at night, sound-

ing like a small gong. The male has a
slenderer frame and is more docile, with

no voice beyond a suppressed hiss when

angry, or a croak." He not only performs
the whole duty of incubation, but has to

defend the young from their mother ;

" for as soon as she catches sight of her

progeny she becomes violently agitated,
and notwithstanding the resistance of the

father appears to use her utmost endeav-
ors to destroy them. For months after-

ward it is unsafe to put the parents

together, violent quarrels being the inevit-

able result, in which the female gener-

ally comes off conqueror.
23 So that with

this emu we have a complete reversal not

only of the parental and incubating
instincts, but of the usual moral qualities
of the two sexes ; the females being sav-

age, quarrelsome, and noisy, the males

gentle and good. The case is very dif-

ferent with the African ostrich, for the

male is somewhat larger than the female

and has filler plumes with more strongly
contrasted colors ; nevertheless he under-

takes the whole duty of incubation.24

803. I will specify the few other cases

known to me, in which the female is more

conspicuously colored than the male,

although nothing is known about the

manner of incubation. With the carrion-

hawk of the Falkland Islands (Milvago
leucurus) I was much surprised to find by
dissection that the individuals, which had
all their tints strongly pronounced, with

the cere and legs orange-colored, were
the adult females ; while those with duller

plumage and gray legs were the males or

the young. In an Australian tree-creeper
(Climacterts erythrops) the female differs

from the male in "being adorned with

beautiful, radiated, rufous markings on
the throat, the male having this part quite

pain." Lastly, in an Australian night-jar
"
the female always exceeds the male in

" See the excellent account of the habits of this

bird under confinement, by Mr. A. W. Bennett, in
' Land and Water,' May, 1868, p. 233.

14 Mr. Sclater, on the incubation of the Struthio-

nes, 'Proc. Zool. Soc.,' June 9, 1863. So it is with
the Rhea darwinii: Captain Musters says (' At
home with the Patagonians,' 1871, p. 128), that the

male is larger, stronger, and swifter than the female

and of slightly darker colors ; yet he takes sole

charge of the eggs and of the young, just as does

the male of the common species of Rhea.

size and in the brilliance of her tints ; the
males, on the other hand, have two white
spots on the primaries more conspicuous
than in the female." 26

804. We thus see that the cases in which
female birds are more conspicuously col-
ored than the males, with the young in

their immature plumage resembling the
adult males instead of the adult females,
as in the previous class, are not numerous,
though they are distributed in various
Orders. The amount of difference, also,
between the sexes is incomparably less

than that which frequently occurs in the
last class ; so that the cause of the differ-

ence, whatever it may have been has here
acted on the females either less energel
ically or less persistently than on the males
in the last class. Mr. Wallace believes

that the males have had their colors ren-
dered less conspicuous for the sake of

protection during the period of incubation :

but the difference between the sexes in

hardly any of the foregoing cases appears
sufficiently great for this view to be safe-

ly accepted. In some of the cases, the

brighter tints of the female are almost
confined to the lower surface, and the

males, if thus colored, would not have
been exposed to danger while sitting on
the eggs. It should also be borne in mind
that the males are not only in a slight

degree less conspicuously colored than the

females, but are smaller and weaker.

They have, moreover, not only acquired
the maternal instinct of incubation, but
are less pugnacious and vociferous than
the females, and in one instance have

simpler vocal organs. Thus an almost

complete transposition of the instincts,

habits, disposition, color, size, and of some

points of structure, has been effected be-

tween the two sexes.

805. Now if we might assume that the

males in the present class have lost some

" For the Milvago, see '

Zoology of the Voyage
of the Beagle,' Birds, 1841, p. 16. For the Climac-
teris and night-jar (Eurostopodus), see Gould's
' Handbook to the Birds of Australia,' vol. i. pp.
602 and 97. The New Zealand shieldrake ( Tadorna
variegata) offers a quite anomalous case ; the head
of the female is pure white, and her back is redder
than that of the male

;
the head of the male is of a

rich dark bronze color, and his back is clothed
with finely penciled slate-colored feathers, so that

altogether he may be considered as the more beau-
tiful of the two. He is larger and more pugnacious
than the female, and does not sit on the eggs. So
that in all these respects this species comes under
our first class of cases ; but Mr. Sclater (' Proc.
Zool. Soc.' 1866, p. 150) was much surprised to

observe that the young of both sexes, when about
three months old, resembled in their dark heads
and necks the adult males, instead of the adult
females ; so that it would appear in this case that

the females have been modified, while the males
and the young have retained a former state of plu-
mage.
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of that ardor which is usual to their sex,

so that they no longer search eagerly for

the females ; or, if we might assume that

the females have become much more
numerous than the males and in the

case of one Indian Turnix the females are

said to be " much more commonly met
with than the males," * then it is not

improbable that the females would have

been led to court the males, instead of

being courted by them. This indeed is

the case to a certain extent with some
birds, as we have seen with the peahen,
wild turkey, and certain kinds of grouse.

Taking as our guide the habits of most
male birds, the greater size and strength
as well as the extraordinary pugnacity of

the females of the Turnix and emu, must
mean that they endeavor to drive away
rival females, in order to gain possession
of the male ; and on this view all the

facts become clear ; for the males would

probably be most charmed or excited by
the females which were the most attract-

ive to them by their bright colors, other

ornaments, or vocal powers. Sexual
selection would then do its work, steadily

adding to the attractions of the females ;

the males and the young being left not

at all, or but little modified.

806. CLASS III. When the adult
male resembles the adult female, the

young of both sexes have a peculiar first
plumage of their own. In this class the

sexes when adult resemble each other, and
differ from the young. This occurs with

many birds of many kinds. The male
robin can hardly be distinguished from
the female, but the young are widely
different, with their mottled dusky-olive
and brown plumage. The male and
female of the splendid scarlet ibis are

alike, while the young are brown ; and the

scarlet-color, though common to both

sexes, is apparently a sexual character, for

it is not well developed in either sex under
Confinement ; and a loss of color often
occurs with brilliant males when they
are confined. With many species of

herons the young differ greatly from the
adults

; and the summer plumage of the

latter, though common to both sexes,

clearly has a nuptial character. Young
swans are slate-colored, while the mature
birds are pure white ; but it would be

superfluous to give additional instances.
These differences between the young and
the old apparently depend, as in the last

two classes, on the young having retained
a former or ancient state of plumage,

while the old of both sexes have acquired
a new one. When the adults are bright
colored, we may conclude from the re-

marks just made in relation to the scarlet

ibis and to many herons, and from the

analogy of the species in the first class,

that such colors have been acquired
through sexual selection by the nearly
mature males ; but that, differently from
what occurs in the first two classes, the

transmission, though limited to the same
age, has not been Limited to the same sex.

Consequently, the sexes, when mature,
resemble each other and differ from the

young.
807. CLASS IV. When the adult male

resembles the adult female, the young of
both sexes in their first plumage resemble
the adults. In this class the young and
the adults of both sexes, whether brill-

iantly or obscurely colored, resemble each
other. Such cases are, I think, more com-
mon than those in the last class. We
have in England instances in the king-
fisher, some woodpeckers, the jay, magpie,
crow, and many small dull -colored birds,

such as the hedge-warbler or kitty-wren.
But the similarity in plumage between the

young and the old is never complete, and

graduates away into dissimilarity. Thus
the young of some members of the king-
fisher family are not only less vividly col-

ored than the adults, but many of the

feathers on the lower surface are edged
with brown,27 a vestige prolubly of a
former state of the plumage. Fvequently
in the same group of birds, even within
the same genus, for instance in an Aus-
tralian genus of parrokeets (Platyrcrcus),
the young of some species closely resem-

ble, while the young of other specks dif-

fer considerably, from their parents of

both sexes, which are alike.28 Both sexes

and the young of the common jay are

closely similar ; but in the Canada jay

(Perzsoreus canadensis) the young diffei

so much from their parents that they were

formerly described as distinct species.
29

808. I may remark before proceeding
that, under the present and next two
classes of cases, the facts are so complex
and the conclusions so doubtful, that anj
one who feels no especial interest in thu

subject had better pass them over.

809. The brilliant or conspicuous color?

which characterize many birds in the present
class, can rarely or never be of service to them

' Jerdon '

Birds of India,' vol. iii. p. 598.

" Jerdon,
' Birds of India,

1
vol. i. pp. 222. 228'

Gould's ' Handbook to the Birds of Australia, vol.

i. pp. 124, 130.
** Gould, Ibid. vol. ii. pp. 37, 46, 56." Audubon,

' Ornith. Biography," vol. ii. p. 55.
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as a protection ; so that they have probably
been gained by the males through sexual se-

lection, and then transferred to the females

and the young. It is, however, possible that

the males may have selected the more attract-

ive females; and if these transmitted their

characters to their offspring of both sexes,
the same results would follow as from the se-

lection of the more attractive males by the fe-

males. But there is evidence that this con-

tingency has rarely, if ever, occurred in any
of those groups of birds in which the sexes

are generally alike ; for, if even a few of the

successive variations had failed to be trans-

mitted to both sexes, the females would have

slightly exceeded the males in beauty. Ex-

actly the reverse occurs under nature; for,

in almost every large group in which the sexes

generally resemble each other, the males of

some few suedes are in a slight degree more

brightly colored than the females. It is again

possible that the females may have selected

the more beautiful males, these males having
reciprocally selected the more beautiful fe-

males
;
but it is doubtful whether this double

process of selection would be likely to occur,

owing to the greater eagerness of one sex
than the other, and whether it would be more
efficient than selection on one side alone. It

is, therefore, the most probable view that

sexual selection has acted, in the present
class, as far as ornamental characters are con-

cerned, in accordance with the general rule

throughout the animal kingdom, that is, on
the males

;
and that these have transmitted

their gradually acquired colors, either equally
or almost equally, to their offspring of both
sexes.

810. Another point is more doubtful, namely
whether the successive variations first ap-

peared in the males after they had become

nearly mature, or while quite young. In
either case sexual selection must have acted

on the male when he had to compete with
rivals for the possession of the female ; and
in both cases the characters thus acquired
have been transmitted to both sexes and all

ages. But these characters, if acquired by the

males when adult, may have been transmitted

at first to the adults alone, and at some sub-

sequent period transferred to the young. For
it is known that, when the law of inheritance

at corresponding ages fails, the offspring
often inherit characters at an earlier age
than that at which they first appeared in their

parents.
33 Cases apparently of this kind have

been observed with birds in a state of nature.

For instance, Mr. Blyth has seen specimens
of Lanius rufus and of Colymbus glacialis
which had assumed while young, in a quite
anomalous manner, the adult plumage of their

parents.
31

Again the young of the common
swan

( Cygnus olor) do not cast off their dark
feathers and become white until eighteen

' Variation of Animals and Plants under Domes-
tication,' vol. ii. p. 79.

31 Charlesworth's
'

Mag. of Nat. Hist.' vol. i.

1837, pp. 305, 306.

months or two years old ; but Dr. . Fores
has described the case of three vigorous
young birds, out of a brood of four, which
were born pure white. These young birds
were not albinoes, as shown by the color of
their beaks and legs, which nearly resembled
the same parts in the adults.32

811. It may be worth while to illustrate
the above three modes by which, in the pres-
ent class, the two sexes and the young may
have come to resemble each other, by the cu-
rious case of the genus Passer.33 In the

house-sparrow (P. Jomesticus) the male dif-

fers much from the female and from the

young. The young and the females are alike,
and resemble to a large extent both sexes
and the young of the sparrow of Palestine (P.

brachydactylus}, as well as of some allied spe-
cies. We may therefore assume that the fe-

male and young of the house-sparrow approx-
imately show us the plumage of the progen-
itor of the genus. Now with the tree-sparrow
(P. montanus) both sexes and the young
closely resemble the male of the house-spar-
row ;

so that they have all been modified in

the same manner, and all depart from the

typical coloring of their early progenitor.
This may have been effected by a male ances-

tor of the tree-sparrow having varied, firstly,

when nearly mature ; or, secondly, while

quite young, and by having in either case

transmitted his modified plumage to the fe-

males and the young ; or, thirdly, he may
have varied when adult and transmitted his

plumage to both aduit sexes, and, owing to

the failure of the law of inheritance at corre-

sponding ages, at some subsequent period to

his young.
812. It is impossible to decide which of

these three modes has generally prevailed

thoughout the present class of cases. That
the males varied while young, and transmitted

their variations to their offspring of both

sexes, is the most prubable. I may here add
that I have, with little success, endeavored,

by consulting various works, to decide how
far the period of variation in birds has gener-

ally determined the transmission of charac-

ters to one sex or to both. The two rules,

often referred to (namely, that variations oc-

curring late in life are transmitted to one and
the same sex, while those which occur early
in life are transmitted to both sexes), appar-

ently hold good in the first,
34 second, and

32 ' Bulletin de la Soc. Vaudoise des Sc. Nat.' vol.

x. 1869, p. 132. The young of the Polish swan Cyg-
nus intmutabilis of Yarrell, are always white ;

but
this species, as Mr. Sclater informs me, is believed
to be nothing more than a variety of the domestic
swan {Cygnus olor).

33 I am indebted to Mr. Blyth for information in

regard to this genus. The sparrow of Palestine be-

longs to the sub-genus Petronia.
34 For instance, the males of Tanagra eestiva and

Fringilla cyanea require three years, the male of

Fringilla ciris four years, to complete their beau-
tiful plumage. (See Audubon, '

Ornith. Biogra-
phy,' vol. i. pp. 233, 280, 378.) The Harlequin duck
takes three years (ibid. vol. lii. p. 614). The male of

the Gold pheasant, as I hear from Mr. Jenner Weir,
can be distinguished from the female when about
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fourth classes of cases ; but they fail in the

third, often in the fifth,
35 and in the sixth

small class. They apply, however, as far as I

can judge,
to a considerable majority of the

species ;
and we must not forget the striking

generalization by Dr. W. Marshall with re-

spect to the protuberances on the heads of

birds. Whether or not the two rules gener-

ally hold good, we may conclude from the

facts given in the eighth chapter, that the pe-
riod of variation is one important element in

determining the form of transmission.

813. With birds it is difficult to decide by
what standard we ought to judge of the ear-

liness or lateness of the period of variation,
whether by the age in reference to the dura-

tion of life, or to the power of reproduction,
or to the number of moults through which
the species passes. The moulting of birds,
even within the same family, sometimes dif-

fers much without any assignable cause.

Some birds moult so early, that nearly all

the body feathers are cast off before the first

wing-feathers are fully grown ;
and we cannot

believe that this was the primordial state of

things. When the period of moulting has
been accelerated, the age at which the color

of the adult plumage are first developed will

falsely appear to us to be earlier than it really
is. This may be illustrated by the practice
followed by some bird-fanciers, who pull out
a few feathers from the breast of nestling
bullfinches, and from the head or neck of

young gold-pheasants, in order to ascertain

their sex
;
for in the males, these feathers are

immediately replaced by colored ones.86 The
actual duration of life is known in but few
birds, so that we can hardly judge by this

standard. And, with reference to the period
at which the power of reproduction is gained,
it is a remarkable fact that various birds oc-

casionally breed while retaining their imma-
ture plumage.

87

three months old , but he does not acquire his full

splendor until the end of the September in the fol-

lowing year.
38 Thus the Ibis tantalus and Grus americanus

take four years, f
the Flamingo several years, and

the A rdea ludovic ana two years, before they ac-
quire their perfect plumage. See Audubon, ibid,
vol. i. p. 221

; vol. iii. pp. 133, 139, 211.
34 Mr. Blyth, in Charlesworth's '

Mag. of Nat.
Hist.' vol. i. 1837, p. 300. Mr. Bartlett has informed
me in regard to gold-pheasants.

I have noticed the following cases in Audu-
bon's '

Ornith. Biography.' The redstart of Amer-
ica, (Muscapica ruticilla, vol. i. p. 203). The Ibis
tantalus takes four years to come to full maturity,
but sometimes breeds in the second year (vol. iii. p.
!33)- The Grus americanus takes the same time,
but breeds before acquiring its full plumage (vol. iii.

p. 211). The adults of A rdea cterulea are blue, and
the young white ; and white, mottled, and mature
blue birds may all be seen breeding together (vol. iv.

p. 58) : but Mr. Blyth informs me that certain her-
ons apparently are dimorphic, for white and col-
ored individuals of the same age may be observed.
The Harlequin duck (A nas histrionica, Linn.) takes
three years to acquire its full plumage, though many
birds breed in the second year (vol. iii. p. 614). The
White-headed Eagle (Falco leucocephalus, vol. iii. p.
210) is likewise known to breed in its immature
state. Some species of Oriolus (according to Mr.
Blyth and Mr. Swinhoe, in

'

Ibis,' July, 1863, p. 68)
likewise breed before they attain their full plumage.

814. The fact of birds breeding in their im-

mature plumage seems opposed to the belief

that sexual selection has played as important
a part, as I believe it has, in giving ornamen-
tal colors, plumes, etc., to the males, and, by
means of equal transmission, to the females
of many species. The objection would be a

valid one if the younger and less ornamented
males were as successful in winning females

and propagating their kind, as the older and
more beautiful males. But we have no rea-

son to suppose that this is the case. Audu-
bon speaks of the breeding of the immature
males of Ibis tantalus z.^, a rare event, as does
Mr. Swinhoe, in regard to the immature
males of Oriolus. 38 If the young of any spe-
cies in their immature plumage were more suc-

cessful in winning partners than the adults,
the adult plumage would probably soon be

lost, as the males would prevail, which
retained their immature dress for the longest

period, and thus the character of the species
would ultimately be modified.39 If, on the

other hand, the young never succeeded in ob-

taining a female, the habit of early repro-
duction would perhaps be sooner or later

eliminated, from being superfluous and en-

tailing waste of power.
815. The plumage of certain birds goes on

increasing in beauty during many years after

they are fully mature ; this is the case with

the train of the peacock, with some of the

birds of paradise, and with the crest and

plumes of certain herons, for instance, the

Ardea ludovicana.^ But it is doubtful

whether the continued development of such
feathers is the result of the selection of suc-

cessive beneficial variations (though this is

the most probable view with birds of para-

dise) or merely of continuous growth. Most
fishes continue increasing in size, as long as

they are in good health and have plenty of

food
;
and a somewhat similar law may pre-

vail with the plumes of birds.

816. CLASS V. When the adults ofboth sexes

have a distinct winter and summerplumage,
whether or not the male differsfrom the fe-
male, the young resemble the adults of both

sexes in their winter dress, or much more

rarely in their summer dress, or they resemble

38 See the last foot-note.
* Other animals, belonging to quite distinct

classes, are either habitually or occasionally capable
of breeding before they have fully acquired their
adult characters. This is the case with the young
males of the salmon. Several amphibians have
been known to breed while retaining their larval
structure. Fritz MUller has shown (' Facts and Ar-
guments for Darwin,' Eng. trans. 1869, p. 79) that
the males of several amphipod crustaceans become
sexually mature while young ; and I infer that this
is a case of premature breeding, because they have
not as yet acquired their fully-developed claspers.
AH such facts are highly interesting, as bearing
on one means by which species may undergo great
modifications of character.

* Jerdon,
' Birds of India,' vol. iii. p. 507, on the

peacock. Dr. Marshall thinks that the older and
more brilliant males of birds of paradise have an
advantage over the younger males

; see ' Archives

N^erlandaises,' torn. vi. 1871. On Ardea, Audubon,
ibid. vol. iii. p. 139.
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thefemales alone. Or the young may have an
intermediate character; or, again, they may
differ greatlyfrom the adults in both their sea-

sonal plumages. The cases in this class are

singularly complex ; nor is this surprising, as

they depend on inheritance, limited in a

greater or less degree in three different ways,
namely, by sex, age, and the season of the

year. In some cases the individuals of the

same species pass through at least five dis-

tinct states of plumage. With the species,
in which the male differs from the female

during the summer season alone, or, which
is rarer, during both seasons,

41 the young
generally resemble the females, as with the

so-called goldfinch of North America, and

apparently with the Splendid Maluri of Aus-
tralia.*2 With those species, the sexes of

which are alike during both the summer and

winter, the young may resemble the adults,

firstly, in their winter dress ; secondly, and
this is of much rarer occurrence, in their

summer dress ; thirdly, they may be inter-

mediate between these two states ; and,

fourthly, they may differ greatly from the

adults at all seasons. We have an instance

of the first of these four cases in one of the

egrets of India (Buphus coromandus), in

which the young and the adults of both sexes

are white during the winter, the adults be-

coming golden-buff during the summer.
With the Gaper (Anastomus oscitans) of In-

dia we have a similar case, but the colors

are reversed : for the young and the adults of

both sexes are gray and black during the

winter, the adults becoming white during the

summer.*3 As an instance of the second

case, the young of the razor-bill
(
Alca torda,

Linn.), in an early state of plumage, are

colored like the adults during the summer ;

and the young of the white-crowned sparrow
of North America (Fringilla leucophrys), as

soon as fledged, have elegant white stripes on
their heads, which are lost by the young and
the old during the winter.*1 With respect to

the third case, namely, that of the young hav-

ing an intermediate character between the

summer and winter adult plumages, Yarrell 48

insists that this occurs with many waders.

Lastly, in regard to the young differing greatly
from both sexes in their adult summer and
winter plumages, this occurs with some her-

41 For illustrative cases see, vol. iv. of Macgilli-
vray's

'
Hist. Brit. Birds ;

' on Tringa, etc., pp. 229,

271 ; on the Machetes, p. 172 ; on the Charadrius
kiaticula,^. 118 ; on the Charadrius pluvialis, p.

94-
43 For the goldfinch of N. America, Fringilla

tristis, Linn., see Audubon. '
Ornith. Biography,'

vol. i. p. 172. For the Maluri, Gould's ' Handbook
to the Birds of Australia,' vol. i. p. 318.

43 I am indebted to Mr. Blyth lor information as
to the Buphus; see also Jerdon,

' Birds of India,'
vol. iii. p. 749. On the Anastomus, see Blyth, in

'Ibis,' 1867, p. 173.
44 On the Alca, see Macgillivray, 'Hist. Brit.

Birds,' vol. v. p. 347. On the Fringilla leucof>hrys,
Audubon, ibid. vol. ii. p. 89. I shall have hereafter
to refer to the young of certain herons and egrets

'
'

History of British Birds,' vol. i. 1839, p. 159.

ons and egrets of North America and India,
the young alone being white.

817. I will make only a few remarks on
these complicated cases. When the young
resemble the females in their summer dress,
or the adults of both sexes in their winter
dress, the cases differ from those given under
Classes I. and III. only in the characters

originally acquired by the males during the

breeding-season, having been limited in their
transmission to the corresponding season.
When the adults have a distinct summer and
winter plumage, and the young differ from
both, the case is more difficult to understand.
We may admit as probable that the young
have retained an ancient state of plumage ;

we can account by sexual selection for the
summer or nuptial plumage of the adults, but
how are we to account for their distinct win-
ter plumage ? If we could admit that this

plumage serves in all cases as a protection,
its acquirement would be a simple affair ; but
there seems no good reason for this admission.
It may be suggested that the widely different

conditions of life during the winter and sum-
mer have acted in a direct manner on the

plumage ; this may have had some effect,

but I have not much confidence in so great a
difference as we sometimes see between the
two plumages, having been thus caused.
A more probable explanation is, that an an-

cient style of plumage, partially modified

through the transference of some characters
from the summer plumage, has been retained

by the adults during the winter. Finally, all

the cases in our present class apparently de-

pend on characters acquired by the adult

males, having been variously limited in their

transmission according to age, season, and
sex ;

but it would not be worth while to at-

tempt to follow out these complex rela-

tions.

CLASS. VI. The young in their first plu-

mage differfrom each other according to sex;
the young males resemblingmore or less closely
the adult males, and the youngfemales more or

less closely the adult females. The cases in

the present class, though occurring in va-

rious groups, are not numerous ; yet it

seems the most natural thing that the young
should at first somewhat resemble the adults

of the same sex, and gradually become more
and more like them. The adult male black-

cap (Sylvia atricapilla) has a black head,
that of the female being reddish-brown ; and
I am informed by Mr. Blyth, that the young
of both sexes ca'n be distinguished by this

character even as nestlings. In the family
of thrushes an unusual number of similar

cases have been noticed ; thus, the male

blackbird (Turdus merula) can be distin-

guished in the nest from the female. The
two sexes of the mocking-bird (

Turdus poly-

glottus, Linn.), differ very little from each

other, yet the males can easily be distin-

guished at a very early age from the females

by showing more pure white.*6 The males of

4 Audubon,
' Ornith. Biography,' vol. i. p. 113.
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* forest-thrush and of a rock-thrush ( Orocetes

erythrogastra and Petrodncla cyanea] have

much of their plumage of a fine blue, while

the females are brown ; and the nestling

males of both species have their main wing
and tail-feathers edged with blue, while

those of the female are edged with brown. 47

In the young blackbird the wing feathers as-

sume their mature character and become
black after the others; on the other hand,
in the two species just named the wing-
feathers become blue before the others. The
most probable view with reference to the

cases in the present class is that the males,

differently from what occurs in Class I., have

transmitted their colors to their male off-

spring at an earlier age than that at which

they were first acquired ; for, if the males

had varied while quite young, their char-

acters would probably have been transmitted

to both sexes.48

819. In Aithurus folytmus, a humming-
bird, the male is splendidly colored black and

green, and two of the tail feathers are im-

mensely lengthened ;
the female has an ordi-

nary tail and inconspicuous colors
;
now the

young males, instead of resembling the adult

female, in accordance with the common rule,

begin from the first to assume the colors

E
roper to their sex, and their tail-feathers soon
ecome elongated. I owe this information to

Mr. Gould, who has given me the following
more striking and as yet unpublished case.

Two humming-birds belonging to the genus
Eustephanus, both beautifully colored, inhabit

the small island of Juan Fernandez, and have

always been ranked as specifically distinct

But it has lately been ascertained that the

one, which is of a rich chestnut brown color

with a golden-red head, is the male, while the

other, which is elegantly variegated with

green and white with a metallic-green head
is the female. Now the young from the first

somewhat resemble the adults of the corre-

sponding sex, the resmblance gradually be-

coming more and more complete.
820. In considering this last case, if as be-

fore we take the plumage of the young as our

guide, it would appear that both sexes have
been rendered beautiful independently ; and
not that one sex has partially transferred its

beauty to the other. The male apparently
has acquired his bright colors through sexual

selection in the same manner as, for instance,
the peacock or pheasant in our first class of

cases ; and the female in the same manner as

47 Mr. C. A. Wright, in
'

Ibis,' vol. vi. 1864, p. 65.

Jerdon,
' Birds of India,' vol. i. p. 515. See also on

the blackbird, Blyth in Charlesworth's 'Mag. of
Nat. History,' vol. i. 1837; p. 113.

48 The following additional cases may be men-
tioned ; the young males of Tanagra rubra can be
distinguished from the young females (Audubon,
'

Ornith. Biography,' vol. iv. p. 392), and so it is

with the nestlings of a blue nuthatch, Dendrophila
frontalis of India (Jerdon,

' Birds of India,' vol. i.

p. 389). Mr. Blyth also informs me that the sexes
of the stonechat, Saxicola rubicola, are distinguish-
able at a very early age. Mr. Salvin gives (' Proc.
Zoolog. Soc. 1870, p. 206), the case of a humming-
bird, like the following one of Eustephanus.

the female Rhynchasa or Turnix in our second
class of cases. But there is much difficulty
in understanding how this could have been
effected at the same time with the two sexes
of the same species. Mr. Salvin states, as
we have seen in the eighth chapter, that with
certain humming birds the males greatly ex-

ceed the females in number, while with other

species inhabiting the same country the fe-

males greatly exceed the males. If, then,
we might assume that during some former

lengthened period the males of the Juan
Fernandez species had greatly exceeded the
females in number, but that during another

lengthened period the females had far ex-
ceeded the males, we could understand how
the males at one time, and the females at an-

other, might have been rendered beautiful by
the selection of the brighter-colored individ-

uals of either sex ; both sexes transmitting
their characters to their young at a rather
earlier age than usual. Whether this is the
true explanation I will not pretend to say ;

but the case is too remarkable to be passed
over without notice.

821. We have now seen in all six classes

that an intimate relation exists between
the plumage of the young and the adults,

either of one sex or both. These re-

lations are fairly well explained on the

principle that one sex this being in the

great majority of cases the male first

acquired through variation and sexual
selection bright colors or other ornaments,
and transmitted them in various ways, in

accordance with the recognized laws of

inheritance. Why variations have oc-
curred at different periods of life, even
sometimes with species of the same
group, we do not know, but with respect
to the form of transmission, one import-
ant determining cause seems to be the

age at which the variations first appear.
822. From the principle of inheritance

at corresponding ages, and from any vari-

ations in color which occurred in the males
at an early age not being then selected

on the contrary being often eliminated a?;

dangerous while similar variations oc-

curring at or near the period of reproduc
tion have been preserved, it follows that

the plumage of the young will often have
been left unmodified, or but little mod-
ified. We thus get some insight into the

coloring of the progenitors of our exist-

ing species. In a vast number of spe-
cies in five out of our six classes of cases,

the adults of one sex or of both are bright
colored, at least during the breeding-sea-
son, while the young are invariably less

brightly colored than the adults, or are

quite dull colored ; for no instance is

known, as far as J can discover, of the
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young of dull-colored species displaying
bright colors, or of the young of bright-
colored species being more brilliant than
their parents. In the fourth class, how-
ever, in which the young and the old re-

semble each other, there are many spe-
cies (though by no means all), of which
the young are bright colored, and as

these form whole groups, we may infer

that their early progenitors were likewise

bright. With this exception, if we look

to the birds of the world, it appears that

their beauty has been much increased

since that period, of which their immature

plumage gives us a partial record.

823. On the Color of the Plumage in
relation to Protection. It witt have been
seen that I cannot follow Mr. Wallace in

the belief that dull colors, when confined
to the females, have been in most cases

specially gained for the sake of protection.
There can, however, be no doubt, as for-

merly remarked, that both sexes of many
birds have had their colors modified, so
as to escape the notice of their enemies ;

or in some instances, so as to approach
their prey unobserved, just as owls have
had their plumage rendered soft, that their

flight may not be overheard. Mr. Wal-
lace remarks *9 that "

it is only in the trop-
ics, among forests which never lose their

foliage, that we find whole groups of

birds, whose chief color is green.'' It will

be admitted by every one, who has ever

tried, how difficult it is to distinguish par-
rots in a leaf-covered tree. Nevertheless,
we must remember that many parrots
are ornamented with crimson, blue and

orange tints, which can hardly be protec-
tive. Woodpeckers are eminently arbo-

real, but besides green species, there are

many black and black-and-white kinds
all the species being apparently exposed
to nearly the same dangers. It is there-

fore probable that with tree-haunting
birds, strongly-pronounced colors have
been acquired through sexual selection,
but that a green tint has been acquired
oftener than any other, from the additional

advantage of protection.

824. In regard to birds which live on
the ground, every one admits that they
are colored so as to imitate the surround-

ing surface. How difficult it is to see a

partridge, snipe, woodcock, certain plov-
ers, larks, and night-jars when crouched
on ground. Animals inhabiting deserts

offer the most striking cases, for the bare
surface affords no concealment, and near-

' Westminster Review,' July, 1867, p. 5.

ly all the smaller quadrupeds, reptiles, and
birds depend for safety on their colors.
Mr. Tristram has remarked in regard to
.he inhabitants of the Sahara, that all are

protected by their "
isabelline or sand-

color." w Calling to my recollection the
desert-birds of South America, as well as
most of the ground-birds of Great Britain,
it appeared to me that both sexes in such
cases are generally colored nearly alike.

Accordingly, I applied to Mr. Tristram
with respect to the birds of the Sahara,
and he has kindly given me the following
information. There are twenty-six species
belonging to fifteen genera, which mani-

festly have their plumage colored in a
protective manner ; and this coloring is

all the more striking, as with most of

these birds it differs from that of their

congeners. Both sexes of thirteen out of

the twenty-six species are colored in the
same manner ; but these belong to genera
in which this rule commonly prevails, so
that they tell us nothing about the pro-
tective colors being the same in both
sexes of desert-birds. Of the other thir-

teen species, three belong to genera in

which the sexes usually differ from each

other, yet here they have the sexes alike.

In the remaining ten species, the male
differs from the female ; but the difference

is confined chiefly to the under surface of

the plumage, which is concealed when
the bird crouches on the ground , the

head and back being of the same sand-
colored hue in the two sexes. So that in

these ten species the upper surfaces of both
sexes have been acted on and rendered

alike, through natural selection, for the

sake of protection ; while the lower sur-

faces of the males alone have been diver-

sified, through sexual selection, for the

sake of ornament. Here, as both sexes

are equally well protected, we clearly see

that the females have not been prevented
by natural selection from inheriting the

colors of their male parents ; so that we
must look to the law of sexually-limited
transmission.

825. In all parts of the world both sexe/
of many soft-billed birds, especially those

which frequent reeds or sedges, are ob-

scurely colored. No doubt if their col-

ors had been brilliant, they would have
been much more conspicuous to their

enemies ; but whether their dull tints

have been specially gained for the sake of

protection seems, as far as I can judge,

80 '

Ibis,' 1859, vol. i. p. 429, et seq. Dr. Rohlfs,
however, remarks to me in a letter that, accord ing
to his experience of the Sahara, this statement is

too strong.
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rather doubtful. It is still more doubtful

whether such dull tints can have been

gained for the sake of ornament. We
must, however, bear in mind that male

birds, though dull-colored, often differ

much from their females (as with the

common sparrow), and this leads to the

belief that such colors have been gained
through sexual selection, from being
attractive. Many of the soft-billed birds

are songsters ; and a discussion in a for-

mer chapter should not be forgotten, in

which it was shown that the best songsters
are rarely ornamented with bright tints.

It would appear that female birds, as a

general rule, have selected their mates
either for their sweet voices or gay colors,

but not for both charms combined. Some
species, which are manifestly colored for

the sake of protection, such as the jack-

snipe, woodcock, and night-jar, are like-

wise marked and shaded, according to our
standard of taste, with extreme elegance.
In such cases we may conclude that both
natural and sexual selection have acted

conjointly for protection and ornament.
Whether any bird exists which does not

possess some special attraction, by which
to charm the opposite sex, may be doubt-
ed. When both sexes are so obscurely
colored that it would be rash to assume
the agency of sexual selection, and when
no direct evidence can be advanced show-

ing that such colors serve as a protection,
it is best to own complete ignorance of
the cause, or, which comes to nearly the
same thing, to attribute the result to the
direct action of the conditions of life.

826. Both sexes of many birds are con-

spicuously, though not brilliantly colored,
such as the numerous black, white, or

piebald species; and these colors are

probably the result of sexual selection.
With the common blackbird, capercailzie,
blackcock, black scoter-duck (Oidemia),
and even with one of the birds of paradise
(Lophorina atra), the males alone are

black, while the females are brown or
mottled ; and there can hardly be a doubt
that blackness in these cases has been a

sexually selected character. Therefore it

is in some degree probable that the com-
plete or partial blackness of both sexes in

such birds as crows, certain cockatoos,
storks, and swans, and many marine birds,
is likewise the result of sexual selection,

accompanied by equal transmission to
both sexes ; for blackness can hardly
serve in any case as a protection. With
several birds, in which the male alone is

black, and in others in which both sexes
are black, the beak or skin about the

head is brightly colored, and the contrast

thus afforded adds much to their beauty ,

we see this in the bright yellow beak of

the male blackbird, in the crimson skin

over the eyes of the black-cock and caper-
cailzie, in the brightly and variously col-

ored beak of the scoter-drake (Oidemia),
in the red beak of the chough (Corvus

graculus, Linn.), of the black swan, and
the black stork. This leads me to remark
that it is not incredible that toucans may
owe the enormous size of their beaks to

sexual selection, for the sake of displaying
the diversified and vivid stripes of color,
with which these organs are ornamented.61

The naked skin, also, at the base of the

beak and round the eyes is likewise often

brilliantly colored ; and Mr. Gould, in

speaking of one species,
52

says that the

colors of the beak " are doubtless in the

finest and most brilliant state during the

time of pairing." There is no greater
improbability that toucans should be
encumbered with immense beaks, though
rendered as light as possible by their

cancellated structure, for the display of

fine colors, (an object falsely appearing to

us unimportant), than that the male Argus
pheasant and some other birds should be
encumbered with plumes so long as to

impede their flight.

827. In the same manner, as the males
alone of various species are black, the

females being dull-colored ; so in a few
cases the males alone are either wholly or

partially white, as with the several bell-

birds of South America (Chasmorhyn-
chus), the Antarctic goose {Berntcla ant-

arctica), the silver-pheasant, etc., while

the females are brown or obscurely mot-
tled. Therefore, on the same principle
as before, it is probable that both sexes of

many birds, such as white cockatoos,
several egrets with their beautiful plumes,
certain ibises, gulls, terns, etc., have ac-

quired their more or less completely white

plumage through sexual selection. In

81 No satisfactory explanation has ever been
offered of the immense size, and still less of the

bright colors, of the toucan's beak. Mr. Bates
(' The Naturalist on the Amazons,' vol. ii. 1863, p.

341) states that they use their beaks for reaching
fruit at the extreme tips of the branches

;
and like-

wise, as stated by other authors, for extracting eggs
and young birds from the nests of other birds. But,
as Mr. Bates admits, the beak " can scarcely be
considered a very perfectly-formed instrument for
the end to which it is applied." The great bulk of
the beak, as shown by its breadth, depth, as well as

length, is not intelligible on the view, that it serves

merely as an organ of prehension. Mr. Belt be-
lieves (' The Naturalist in Nicaragua,' p. 197), that
the principal use of the beak is as a defense against
enemies, especially to the female while nesting in a
hole in a tree.

82
Ramphastos carinatus. GouldV '

Monograph
of Ramphastidae.'
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some of these cases the plumage becomes
white only at maturity. This is the case
with certain gannets, tropic-birds, etc., and
with the snow-goose (Anser hyperbareus).
As the latter breeds on the " barren

grounds," when not covered with snow,
and as it migrates southward during the

winter, there is no reason to suppose that

its snow-white adult plumage serves as a

protection. In the Anastomus oscitans,
we have still better evidence that the white

plumage is a nuptial character, for it is

developed only during the summer ; the

young in their immature state, and the

adults in their winter dress, being gray
and black. With many kinds of gulls

(Larus), the head and neck become pure
white during the summer, being gray or

mottled during the winter and in the

young state. On the other hand, with the

smaller gulls, or sea-mews (Gavia), and
with some terns (Sterna), exactly the

reverse occurs ; for the heads of the young
birds during the first year, and of the

adults during the winter, are either pure
white, or much paler colored than during
the breeding-season. These latter cases

offer another instance of the capricious
manner in which sexual selection appears
often to have acted.83

828. That aquatic birds have acquired
a white plumage so much oftener than
terrestrial birds, probably depends on
their large size and strong powers of

flight, so that they can easily defend
themselves or escape from birds of prey,
to which moreover they are not much ex-

posed. Consequently, sexual selection

has not here been interfered with or

guided for the sake of protection. No
doubt with birds which roam over the

open ocean, the males and females could

find each other much more easily, when
made conspicuous either by being per-

fectly white or intensely black ; so that

these colors may possibly serve the same
end as the call-notes of many land-birds.54

A white or black bird when it discovers

and flies down to a carcase floating on
the sea or cast upon the beach, will be

seen from a great distance, and will guide
other birds of the same and other spe-

53 On Larus, Gavia, and Sterna, see Macgillivray,
'
Hist. Brit. Birds,' vol. v.

p. 515, 584, 626. On the

Anser hyperboreus, Audubon,
' Ornith. Biogra-

phy,' yoL iv. p. 562. On the Anastomus, Mr.

Blyth, in '

Ibis,' 1867, p. 173.
* It may be noticed that with vultures, which

roam far and wide high in the air, like marine birds

over the ocean, three or four species are almost

wholly or largely white, and that many others are

black. So that here again conspicuous colors may
possibly aid the sexes in finding each other during
the breeding season.

cies to the prey ; but as this would be a

disadvantage to the first finders, the indi-
viduals which were the whitest or black-
est would not thus procure more food
than the less strongly colored individuals.
Hence conspicuous colors cannot have
been gradually acquired for this purpose
through natural selection.

829. As sexual selection depends on so

fluctuating an element as taste, we can
understand how it is that, within the
same group of birds having nearly the
same habits, there should exist white or

nearly white, as well as black or nearly
black species, for instance, both white
and black cockatoos, storks, ibises, swans,
terns, and petrels. Piebald birds likewise

sometimes occur in the same groups to-

gether with black and white species ; for

instance, the black-necked swan, certain

terns, and the common magpie. That
a strong contrast in color is agreeable to

birds, we may conclude by looking through
any large collection, for the sexes often

differ from each other in the male hav-

ing the pale parts of a purer white, and
the variously colored dark parts of still

darker tints than the female.

830. It would even appear that mere

novelty, or slight changes for the sake of

change, have sometimes acted on female
birds as a charm, like changes of fashion

with us. Thus the males of some par-
rots can hardly be said to be more beauti-

ful than the females, at least according to

our taste, but they differ in such points,
as in having a rose-colored collar instead

of "a bright emeraldine narrow green
collar ;

"
or in the male having a black

collar instead of " a yellow demi-collar

in front," with a pale roseate instead of a

plum-blue head.55 As so many male
birds have elongated tail-feathers or elon-

gated crests for their chief ornament, the

shortened tail, formerly described in the

male of a humming-bird, and the short-

ened crest of the male goosander, seem
like one of the many changes of fashion

which we admire in our own dresses.

8 i. Some members of the heron fam-

ily offer a still more curious case of nov-

elty in coloring having, as it appears, been

appreciated for the sake of novelty.
The young of the Ardea asha are

white, the adults being dark slate-colored ;

and not only the young, but the adults in

their winter plumage of the allied Buphus
coromandus are white, this color changing
into a rich golden-buff during the breed-

85 See Jerdon on the genus Palaeornis,
' Birds of

India,' vol. i. p. 258-260.
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ing-season. It is incredible that the

young of these two species, as well as ot

some other members of the same family,
M

should for any special purpose have been
rendered pure white and thus made con-

spicuous to their enemies ; or that the

adults of one of these two species should
have been specially rendered white during
the winter in a country which is never cov-
ered with snow. On the other hand we
have good reason to believe that whiteness
has been gained by many birds as a sexual
ornament. We may therefore conclude
that some early progenitor of the Ardea
asha and the Buphus acquired a white

plumage for nuptial purposes, and trans-

mitted this color to their young ; so that

the young and the old became white like

certain existing egrets ; and that the

whiteness was afterward retained by
the young, while it was exchanged by
the adults for more strongly-pronounced
tints. But if we could look still further

back to the still earlier progenitors of

these two species, we should probably see

the adults dark colored. I infer that this

would be the case, from the analogy of

many other birds, which are dark while

young, and when adult are white ; and
more especially from the case of the Ardea
gularis, the colors of which are the re-

verse of those of A. asha, for the young
are dark-colored and the adults white, the

young having retained a former state of

plumage. It appears therefore that, dur-

ing a long line of descent, the adult pro-
genitors of the Ardea as/ta, the Buphus,
and of some allies, have undergone the

following changes of color : first, a dark
shade ; secondly, pure white ; and thirdly,

owing to another change of fashion (if I

may so express myself), their present
slaty, reddish, or golden- buff tints.

These successive changes are intelligible

only on the principle of novelty having
been admired by birds for its own sake.

832. Several writers have objected to
the whole theory of sexual selection, by
assuming that with animals and savages
the taste of the female for certain colors
or other ornaments would not remain con-
stant for many generations ; that first one
color and then another would be admired
and consequently that no permanent ef-
fect could be produced. We may admit
that taste is fluctuating, but it is not quite

/'The young of Ardea rufescitis andX. ccerulea
of the U. States are likewise white, the adults be-"" colored in accordance_ with their specificingins tuiurcu in accordance witn tneir specific
names. AudubonC Ornith. Biography,' vol. iii. p.
416 ; vol. iv.

p. 58) seems rather pleased at the
thought that this remarkable change of plumage w:l

greatly
"
disconcert the systematfsts.

arbitrary. It depends much on habit, as
we see in mankind ; and we may infer

that this would hold good with birds and
other animals. Even in our own dress,
the general character lasts long, and the

changes are to a certain extent graduated.
Abundant evidence will be given in two

places in a future chapter, that savages
of many races have admired for many
generations the same cicatrices on the

skin, the same hideously perforated lips,

nostrils, or ears, distorted heads, etc. ; and
these deformities present some analogy
to the natural ornaments of various ani-

mals. Nevertheless, with savages such
:ashions do not endure forever, as we
may infer from the differences in this re-

spect between allied tribes on the same
continent. So again the raisers of fancy
animals certainly have admired for many
generations and still admire the same
jreeds ; they earnestly desire slight

changes, which are considered as improve-
ments, but any great or sudden change is

ooked at as the greatest blemish. With
jirds in a state ot nature we have no rea-

son to suppose that they would admire an

ntirely new style of coloration, even if

jreat and sudden variations often oc-

curred, which is far from being the case.

We know that dovecot pigeons do not

willingly associate with the variously col-

ored fancy breeds ; that albino birds do
not commonly get partners in marriage ;

and that the black ravens of the Feroe
Islands chase away their piebald brethren.

But this dislike of a sudden change would
not preclude their appreciating slight

changes, any more than it does in the

case of man. Hence with respect to

taste, which depends on many elements,
but partly on habit and partly on a love of

novelty, there seems no improbability in

animals admiring for a very long period
the same general style of ornamentation
or other attractions, and yet appreciating
slight changes in colors, form, or sound.

833. Summary of the Four Chapters
on Birds. Most male birds are highly
pugnacious during the breeding-season,
and some possess weapons adapted for

fighting with their rivals. But the most

pugnacious and the best armed males

rarely or never depend for success solely
on their power to drive away or kill their

rivals, but have special means for charm-

ing the female. With some it is the

power of song, or of giving forth strange
cries, or instrumental music, and the
males in consequence differ from the fe-

males in their vocal organs, or in the
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structure of certain feathers. From the

curiously diversified means for producing
various sounds, we gam a high idea of

the importance of this means of court-

ship. Many birds endeavor to charm the

females by love-dances or antics, per-
formed on the ground- or in the air, and
sometimes at prepared places. But orna-

ments of many kinds, the most brilliant

tints, combs and wattles, beautiful plumes,
elongated feathers, top-knots and so

forth, are by far the commpnest means.
In some cases mere novelty appears to

have acted as a charm. The ornaments of

the males must be highly important to

them, for they have been acquired in not a
few cases at the cost of increased danger
from enemies, and even at some loss of

power in fighting with their rivals. The
males of very many species do not assume
their ornamental dress until they arrive at

maturity, or they assume it only during
the breeding season, or the tints then be-

come more vivid. Certain ornamental ap-

pendages become enlarged, turgid, and

brightly colored during the act of court-

ship. The males display their charms
with elaborate care and to the best effect,

and this is done in the presence of the fe-

males. The courtship is sometimes a pro-

longed affair, and many males and females

congregate at an appointed place. To
suppose that the females do not appreciate
the beauty of the males, is to admit that

their splendid decorations, all their pomp
and display, are useless ; and this is in-

credible. Birds have fine powers of dis-

crimination, and in some few instances it

can be shown that they have a taste for the

beautiful. The females, moreover, are

known occasionally to exhibit a marked

preference or antipathy for certain individ-

ual males. If it be admitted that the fe-

males prefer, or are unconsciously excited

by the more beautiful males, then the

males would slowly but surely be rendered

more and more attractive through sexual

selection. That it is this sex which has

been chiefly modified we may infer from

the fact that, in almost every genus where
the sexes differ, the males differ much
more from one another than do the fe-

males ; this is well shown in certain

closely-allied representative species, in

which the females can hardly be dis-

tinguished, while the males are quite dis-

tinct. Birds in a state of nature offer in-

dividual differences which would amply
suffice for the work of sexual selection ;

but we have seen that they occasionally

present more strongly-marked variations

recur so frequently that they would

immediately be fixed, if they served to
allure the female. The laws of variation
must determine the nature of the initial

changes, and will have largely influenced
the final result. The gradations, which
may be observed between the males of
allied species, indicate the nature of the

steps through which they have passed.
They explain also in the most interesting
manner how certain characters have orig-
inated, such as the indented ocelli on the
tail-feathers of the peacock, and the ball
and socket ocelli on the wing-feathers of
the Argus pheasant. It is evident that the
brilliant colors, top-knots, fine plumes,
etc., of many male birds cannot have been

acquired as a protection ; indeed, they
sometimes lead to danger. That they
are not due to the direct and definite ac-
tion of the conditions of life, we may feel

assured, because the females have been

exposed to the same conditions, and yet
often differ from the males to an extreme

degree. Although it is probable that

changed conditions acting during a length-
ened 'period have in some cases produced
a definite effect on both sexes, or some-
times on one sex alone, the more impor-
tant result will have been an increased

tendency to vary or to present more

strongly marked individual differences ;

and such differences will have afforded an
excellent ground work for the action of

sexual selection.

834. The laws of inheritance, irrespect-

ively of selection, appear to have deter-

mined whether the characters acquired by
the males for the sake of ornament, for

producing various sounds, and for fight-

ing together, have been transmitted to the

males alone or to both sexes, either per-

manently, or periodically during certain

seasons of the year. Why various char-

acters should have been transmitted

sometimes in one way and sometimes
in another, is not in most cases

known ; but the period of variabil-

ity seems often to have been the deter-

mining cause. When the two sexes have
inherited all characters in common they

necessarily resemble each other ; but as

the successive variations may be differ-

ently transmitted, every possible grada-
tion may be found, even within the same

genus, from the closest similarity to the

widest dissimilarity between the sexes.

With many closely-allied species, follow-

ing nearly the same habits of life, the

males have come to differ from each other

chiefly through the action of sexual selec-

tion ; while the females have come to

differ chiefly from partaking more or less
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of the characters thus acquired by the

males. The effects, moreover, of the def-

inite action of the conditions of life, will

not have been masked in the females, as

in the males, by the accumulation through
sexual selection of strongly-pronounced
colors and other ornaments. The indi-

viduals of both sexes, however affected,

will have been kept at each successive

period nearly uniform by the free inter-

crossing of many individuals.

835. With species, in which the sexes

differ in color, it is possible or prob-
able that some of the successive variations

often tended to be transmitted equally
to both sexes ;

but that when this oc-

curred the females were prevented from

acquiring the bright colors of the males

by the destruction which they suffered

during incubation. There is no evidence

that it is possible by natural selection to

convert one form of transmission into

another. But there would not be the

least difficulty in rendering a female dull-

colored, the male being still kept bright-

colored, by the selection of successive

variations, which were from the first

limited in their transmission to the same
sex. Whether the females of many spe-
cies have actually been thus modified, must
at present remain doubtful. When,
through the law of the equal transmis-

sion of characters to both sexes, the fe-

males were rendered as conspicuously
colored as the males, their instincts ap-

pear often to have been modified so that

they were led to build domed or con-
cealed nests.

836. In one small and curious class of

cases the characters and habits of the two
sexes have been completely transposed,
for the females are larger, stronger, more
vociferous and brighter colored than the

males. They have, also, become so

quarrelsome that they often fight togeth-
er for the possession of the males, like

the males of other pugnacious species for

the possession of the females. If, as
seems probable, such females habitually
drive away their rivals, and by the dis-

play of their bright colors or other charms
endeavor to attract the males, we can
understand how it is that they have grad-
ually been rendered, by sexual selection

and sexually-limited transmission, more
beautiful than the males the latter be-

ing left unmodified or only slightly mod-
ified.

837. Whenever the law of inheritance
at corresponding ages prevails, but not
that of sexually-limited transmission, then

if the parents vary late in life and we
know that this constantly occurs with
our poultry, and occasionally with other
birds the young will be left unaffected,
while the adults of both sexes will be
modified. If both these laws of inherit-

ance prevail and either sex varies late

in life, that sex alone will be modified,
the other sex and the young being un-
affected. When variations in brightness
or in other conspicuous characters occur

early in life, as no doubt often happens,
they will not be acted on through sexual"
selection until the period of reproduction
arrives ; consequently if dangerous to the

young, they will be eliminated through
natural selection. Thus we can under-
stand how it is that variations arising late

in life have so often been preserved for

the ornamentation of the males ; the fe-

males and the young being left almost
unaffected, and therefore like each other.

With species having a distinct summer
and winter plumage, the males of which
either resemble or differ from the females

during both seasons or during the sum-
mer alone, the degrees and kinds of re-

semblance between the young and the

old are exceedingly complex ; and this

complexity apparently depends on char-

acters, first acquired by the males, be-

ing transmitted in various ways and

degrees, as limited by age, sex, and
season.

838. As the young ot so many species
have been but little modified in color

and in other ornaments, we are enabled
to form some judgment with respect
to the plumage of their early pro-
genitors ; and we may infer that the

beauty of our existing species, if we look
to the whole class, has been largely in-

creased since that period, of which the

immature plumage gives us an indirect

record. Many birds, especially those

which live much on the ground, have un-

doubtedly been obscurely colored for the

sake of protection. In some instances

the upper exposed surface of the plumage
has been thus colored in both sexes,
while the lower surface in the males
alone has been variously ornamented

through sexual selection. Finally, from
the facts given in these four chapters, we

may conclude that weapons for battle,

organs for producing sound, ornaments
of many kinds, bright and conspicuous
colors, have generally been acquired by
the males through variation and sexual

selection, and have been transmitted in

various ways according to the several
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laws of inheritance the females and the

young being left comparatively but little

modified.67

CHAPTER XVII.

SECONDARY SEXUAL CHARACTERS OF
MAMMALS.

The law of battle Special weapons, confined to
the males Cause of absence of weapons in the
female Weapons common to both sexes, yet
primarily acquired by the male Other uses of
such weapons Their high importance Greater
size of the male Means of defense On the

preference shown by either sex in the pairing
of quadrupeds.

839. WITH mammals the male appears
to win the female much more through
the law of battle than through the dis-

play of his charms. The most timid ani-

mals, not provided with any special weap-
ons for fighting, engage in desperate
conflicts during the season of love. Two
male hares have been seen to fight to-

gether until one was killed ; male moles
often fight, and sometimes with fatal re-

sults ; male squirrels engage in frequent
contests,

" and often wound each other

severely ;

"
as do male beavers, so that

"
hardly a skin is without scars." l I ob-

served the same fact with the hides of

the guanacos in Patagonia ; and on one
occasion several were so absorbed in

fighting that they fearlessly rushed close

by me. Livingstone speaks of the males
of the many animals in Southern Africa

as almost invariably showing the scars

received in former contests.

840. The law of battle prevails with

aquatic as with terrestrial mammals. It

is notorious how desperately male seals

fight, both with their teeth and claws,

during the breeding-season ; and their

hides are likewise often covered with

scars. Male sperm-whales are very jeal-

ous at this season ; and in their battles
"
they often lock their jaws together, and

61 I am greatly indebted to the kindness of Mr.
Sclater for having looked over these four chapters
on birds, and the tw6 following ones on mammals.
In this way I have been saved from making mis-
takes about the names of the species, and from
stating anything as a fact which is known to this

distinguished naturalist to be erroneous. But of
course he is not at all answerable for the accuracy
of the statements quoted by me. from various au-
thorities.

1 See Waterton's account of two hares fighting,
'

Zoologist,' vol. i. 1843, p. 211. On moles, Bell,
'

Hist, of British Qdadrupeds,' ist edit. p. 100.

Zoolog.' vol. x. 1869, p. 362.

turn on their sides and twist about ;

"

so that their lower jaws often become
distorted.2

841. All male animals which are fur-
nished with special weapons for fighting,
are well known to engage in fierce battles.
The courage and the desperate conflicts
of stags have often been described ; their
skeletons have been found in various
parts of the world, with the horns inex-

tricably locked together, showing how
miserably the victor and vanquished had
perished.

3 No animal in the world is so
dangerous as an elephant in must. Lord
Tankerville has given me a graphic de-

scription of the battles between the wild
bulls in Chillingham Park, the descend-
ants, degenerated in size but not in cour-

age, of the gigantic Bosprimtgenius. In
1 86 1 several contended for mastery; and
it was observed that two of the younger
bulls attacked in concert the old leader of
the herd, overthrew and disabled him, so
that he was believed by the keepers to be

lying mortally wounded in a neighboring
wood. But a few days afterward one
of the young bulls approached the wood
alone ; and then the " monarch of the

chase," who had been lashing himself up
for vengeance, came out and, in a short

time, killed his antagonist. He then

quietly joined the herd, and long held

undisputed sway. Admiral Sir J. B. Sul-
ivan informs me that, when he lived in

the Falkland Islands, he imported a young
English stallion, which frequented the
hills near Port William with eight mares.
On these hills there were two wild stal-

lions, each with a small troop of mares ;

"and it is certain that these stallions

would never have approached each other
without fighting. Both had tried singly
to fight the English horse and drive away
his mares, but had failed. One day they
came in together and attacked him.
This was seen by the capitan who had

charge of the horses, and who, on riding
to the spot, found one of the two stallions

engaged with the English horse, while
the other was driving away the mares,
and had already separated four from the

rest. The capitan settled the matter by

1 On the battles of seals, see Capt. C. Abbott in
'
Proc. Zoolog. Soc.' 1868, p. 191 : also Mr. R. Brown,

ibid. 1868, p. 436; also L. Lloyd, 'Game Birds of

Sweden,' 1867, p. 412 ; also Pennant. On the

sperm-whale, see Mr. J. H. Thompson, in
'

Proc.
Zool. Soc.' 1867, p. 246.

3 See Scrope (' Art. of Deer-stalking.' p. 17} on
the locking of the horns with the Cervus elaphus.
Richardson, in

' Fauna Bor. Americana,' 1829, p.
252, says that the wapiti, moose, and rein-deer have
been found thus locked together. Sir A. Smith
found at the Cape of Good Hope the skeletons of
two gnus in the same condition.
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driving the whole party into the corral,

for the wild stallions would not leave the

mares."

842. Male animals which are provided
with efficient cutting or tearing teeth for

the ordinary purposes of life, such as the

carnivora, insectivora, and rodents, are

seldom furnished with weapons especially

adapted for righting with their rivals.

The case is very different with the males
of many other animals. We see this in.

the horns of stags and of certain kinds of

antelopes in which the females are horn-

less. With many animals the canine

teeth in the upper or lower jaw, or in both,

are much larger in the males than in the

females, or are absent in the latter, with

the exception sometimes of a hidden rudi-

ment. Certain antelopes, the musk-deer,
camel, horse, boar, various apes, seals,

and the walrus, offer instances. In the

females of the walrus the tusks are some-
times quite absent.* In the male ele-

phant of India and in the male dugong
6

the upper incisors form offensive weapons.
In the male narwhal the left canine alone

is developed into the well-known, spirally-

twisted, so-called horn, which is some-
times from nine to ten feet in length. It

is believed that the males use these horns
for fighting together ; for " an unbroken
one can rarely be got, and occasionally
one may be found with the point of

another jammed into the broken place."
6

The tooth on the opposite side of the head
in the male consists of a rudiment about
ten inches in length, which is embedded in

the jaw ; but sometimes, though rarely,
both are equally developed on the two
sides. In the female both are always
rudimentary. The male cachalot has a

larger head than that of the female, and
it no doubt aids him in his aquatic battles.

Lastly, the adult male ornithorhynchus is

provided with a remarkable apparatus,

namely a spur on the foreleg, closely re-

sembling the poison-fang of a venomous
snake ; but according to Harting, the
secretion from the gland is not poison-
ous ; and on the leg of the female there

* Mr. Lament (' Seasons with the Sea-Horses,'
1861, p. 143) says that a good tusk of the male wal-
rus weighs 4 pounds, and is longer than that of the

female, which weighs about 3 pounds. The males
are described as fighting ferociously. On the oc-
casional absence of the tusks in the female, see Mr.
R. Brown,

* Proc. Zool. Soc.' 1868, p. 429.
6 Owen,

'

Anatomy of Vertebrates,' vol. iii. p.

283.
* Mr. R. Brown, in 'Proc. Zool. Soc.' 1869, p.

553. See Prof. Turner, in Journal of
' Anat. and

Phys.' 1872, p. 76, on the homological nature of
these tusks. Also Mr. J. W. Clarke on two tusks

being developed in the males, in
'
Proc. Zool. Soc.'

1871, p. 42-

is a hollow, apparently for the reception
of the spur.

7

843. When the males are provided with

weapons which in the females are absent,
there can hardly be a doubt that these
serve for fighting with other males ; and
that they were acquired through sex-

ual selection, and were transmitted to the
male sex alone. It is not probable, at

least in most cases, that the females have
been prevented from acquiring such weap-
ons, on account of their being useless,

superfluous, or in some way injurious.
On the contrary, as they are often used

by the males for various purposes, more

especially as a defense against their ene-

mies, it is a surprising fact that they are

so poorly developed, or quite absent, in

the females of so many animals. With
female deer the development during each
recurrent season of great branching horns,
and with female elephants the develop-
ment of immense tusks, would be a great
waste of vital power, supposing that they
were of no use to the females. Conse-

quently, they would have tended to be
eliminated in the female through natural

selection ; that is, if the successive varia-

tions were limited in their transmission
to the female sex, for otherwise the weap-
ons of the males would have been injuri-

ously affected and this would have been
a greater evil. On the whole, and from
the consideration of the following facts, it

seems probable that when the various

weapons differ in the two sexes, this has

generally depended on the kind of trans-

mission which has prevailed.

844. As the reindeer is the one species
in the whole family of Deer, in which the

female is furnished with horns, though
they are somewhat smaller, thinner, and
less branched than in the male, it might
naturally be thought that at least, in this

case, they must be of some special service

to her. The female retains her horns
from the time when they are fully devel-

oped, namely, in September, throughout
the winter until April or May, when she

brings forth her young. Mr. Crotch
made particular inquiries for me in Nor-

way, and it appears that the females at

this season conceal themselves for about
a fortnight in order to bring forth their

young, and then reappear, generally horn-
less. In Nova Scotia, however, as I hear
from Mr. H. Reeks, the female sometimes
retains her horns longer. The male on

7 Owen on the cachalot and Ornithorhynchus,
ibid. vol. iii. pp. 638, 641. Harting is quoted by Dr.
Zouteveen in the Dutch translat. of this work, vol.

ii. p. 392.
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the other hand casts his horns much ear-

lier, toward the end of November. As
both sexes have the same requirements
and follow the same habits of life, and as

the male is destitute of horns during the

winter, it is improbable that they can be

of any special service to the female dur-

ing this season, which includes the larger

part of the time during which she is

horned. Nor is it probable that she can
have inherited horns from some ancient

progenitor of the family of deer, for, from
the fact of the females of so many species
in all quarters of the globe not having
horns, we may conclude that this was the

primordial character of the group.
8

845. The horns of the reindeer are de-

veloped at a most unusually early age ; but

what the cause of this may be is not

known. The effect has apparently been
the transference of the horns to both

sexes. We should bear in mind that

horns are always transmitted through the

female, and that she has a latent capacity
for their development, as we see in old or

diseased females.9 Moreover the females

of some other species of deer exhibit,

either normally or occasionally, rudiments
of horns ; thus the female of Cervulus
moschatus has "

bristly tufts, ending in a

knob, instead of a horn ;

"
and " in most

specimens of the female wapiti (Cervus

canadenszs) there is a sharp bony pro-
tuberance in the place of the horn." 10

From these several considerations we
may conclude that the possession of fairly

well-developed horns by the female rein-

deer, is due to the males having first ac-

quired them as weapons for fighting with

other males ; and secondarily to their

development from some unknown cause

at an unusually early age in the males,
and their consequent transference to both

sexes.

846. Turning to the sheath-horned ru-

minants : with antelopes a graduated
series can be formed, beginning with spe-

On the structure and shedding of the horns of

the reindeer, Hoffberg,
' Amcenitates Acad.' vol.

iv. 1788, p. 149. See Richardson,
' Fauna Bor.

Americana,' p. 241, in regard to the American va-

riety or species; also Major W. Ross King, 'The
Sportsman in Canada,' 1866. p. 80.

Isidore Geoffroy St. Hilaire,
' Essais deZoolog.

Generate,' 1841, p. 513. Other masculine charac-

cies, the females of which are completely
destitute of horns passing on to those
which have horns so small as to be al-
most rudimentary, (as with the Antilo-

capra americana, in which species they
are present in only one out of four or five

females 11
) to those which have fairly

developed horns, but manifestly smaller
and thinner than in the male and some-
times of a different shape,

12 and ending
with those in which both sexes have horns
of equal size. As with the reindeer, so
with antelopes there exists, as previously
shown, a relation between the period of

the development of the horns and their

transmission to one- or both sexes ; it is

therefore probable that their presence or
absence in the females of some species,
and their more or less perfect condition
in the females of other species, depends,
not on their being of any special use, but

simply in inheritance. It accords with
this view that even in the same restricted

genus both sexes of some species, and
the males alone of others, are thus pro-
vided, it is also a remarkable fact that,

although the females of Antilope bezoar-
tica are normally destitute of horns, Mr.

Blyth has seen no less then three females
thus furnished ; and there was no reason
to suppose that they were old or diseased.

847. In all the wild species of goats
and sheep the horns are larger in the
male than in the female, and are some-
times quite absent in the latter.13 In sev-
eral domestic breeds of these two ani-

mals, the males alone are furnished with
horn_ ; and in some breeds, for instance,
in the sheep of North Wales, though both
sexes are properly horned, the ewes are

very liable to be hornless. I have been
informed by a trustworthy witness, who
purposely inspected a flock of these same
sheep during the lambing season, that
the horns at birth are generally more
fully developed in the male than the fe-

male. Mr. J. Peel crossed his Lonk
sheep, both sexes of which always bear

horns, with hornless Leicesters and horn-
less Shropshire Downs ; and the result

was that the male offspring had their

horns considerably reduced, while the

females were wholly destitute of them.
These several facts indicate that, with

usually 10 DC louna omy in DUCKS.
10 On the Cervulus, Dr. Gray, 'Catalogue of

Mammalia in the British Museum.' part. iii. p. 220.mammalia in me nruisn museum, uuu in. \}. aao.

On the Cernus canadensis or wapiti see Hon. J. D.
Caton,

' Ottawa Acad. of Nat. Sciences,
1

May,
1868, p. o

11 I am indebted to Dr. Canfield for this infor-

mation, see also his paper in
'
Proc. Zoolog. Soc.,'

1866, p. 105.
ia For instance the horns of the female Ant.

euchore resemble those of a distinct species,viz the
A nt. Dorcas var. Corine, see Desmarest,

' Mam-
malogie,' p. 455.

Gray,
'

Catalogue Ma
1852, p. 160.

lamm. Brit. Mus.' part iii.
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sheep, the horns are a much less firmly

fixed character in the females than in the

males ; and this leads us to look at the

horns as properly of masculine origin.

848. With the adult musk-ox (Ovibos

moschatus) the horns of the male are

larger than those of the female, and in

the latter the bases do not touch." In

regard to ordinary cattle Mr. Blyth re-

marks :
" In most of the wild bovine ani-

mals the horns are both longer and

thicker in the bull than in the cow, and in

the cow-banteng (Bos sondaicus) the

horns are remarkably small, and inclined

much backward. In the domestic races

of cattle, both of the humped and hump-
less types, the horns are short and thick

in the bull, longer and more slender in

the cow and ox ; and in the Indian buf-

falo, they are shorter and thicker in the

bull, longer and more slender in the cow.

In the wild gaour (B. gaurus) the horns

are mostly both longer and thicker in the

bull than in the cow." 18 Dr. Forsyth

Major also informs me that a fossil skull,

believed to be that of the female Bos

etruscus, has been found in the Val

d'Arno, which is wholly without horns.

In the Rhinoceros simus, as I may add,

the horns of the female are generally

longer but less powerful than in the male

and in some other species of rhinoceros

they are said to be shorter in the female.16

From these various facts we may infer as

probable that horns of all kinds, even
when they are equally developed in the

two sexes, were primarily acquired by the

male in order to conquer other males
and have been transferred more or less

completely to the female.

849. The effects of castration deserve

notice, as throwing light on this same

point. Stags after the operation never
renew their horns. The male reindeer

however, must be excepted, as after cas-

tration he does renew them. This fact

as well as the possession of horns by
both sexes, seems at first to prove tha
the horns in this species do not consti-

tute a sexual character :
17 but as they are

developed at a very early age, before the

sexes differ in constitution, it is not sur-

prising that they should be unaffected by
castration, even if they were aboriginall;

acquired by the male. With sheep both
sexes properly bear horns ; and I am in

14 Richardson,
' Fauna Bor. Americana,' p. 278.

1 ' Land and Water,' 1867, p. 346.
16 Sir Andrew Smith,

'

Zoology of S. Africa,' p]
six. Owen,

'

Anatomy of Vertebrates,' vol. iii. p
624." This is the conclusion of Seidlitz,

' Die Dar
win'sche Theorie,' 1871, p. 47.

ormed that with Welch sheep the horns
f the males are considerably reduced

>y castration ; but the degree depends
much on the age at which the operation
s performed, as is likewise the case with
other animals. Merino rams have large
lorns, while the ewes "

generally speak-
ng are without horns ;

"
and in this

jreed, castration seems to produce a
somewhat greater effect, so that if per-
"ormed at an early age the horns "re-

main almost undeveloped." 18 On the

~uinea coast there is a breed in which
:he females never bear horns, and, as Mr.
Winwood Reade informs me, the rams
after castration are quite destitute of

them. With cattle, the horns of the

males are much altered by castration ;

for instead of being short and thick, they
become longer than those of the cow,
but otherwise resemble them. The
Anttlope bezoartica offers a somewhat
analogous case : the males have long
straight spiral horns, nearly parallel to

each other, and directed backward ; the

females occasionally bear horns, but these

when present are of a very different

shape, for they are not spiral, and spread-
ing widely, bend round with the points
forward. Now it is a remarkable fact

that, in the castrated male, as Mr. Blyth
informs me, the horns are of the same

peculiar shape as in the female, but

longer and thicker. If we may judge
from analogy, the female probably shows
us, in these two cases of cattle and the

antelope, the former condition of the

horns in some early progenitor of each

species. But why castration should lead

to the reappearance of an early condition
of the horns cannot be explained with

any certainty. Nevertheless, it seems

probable, that in nearly the same manner
as the constitutional disturbance in the

offspring,
caused by a cross between two

distinct species or races, often leads to

the reappearance of long-lost charac-
ters ;

19 so here, the disturbance in the

constitution of the individual, resulting
from castration, produces the same ef-

fect.

850. The tusks of the elephant, in the

different species or races, differ accord-

18 I am much obliged to Prof. Victor Carus, for

having made inquiries for me in Saxony on this

subject. H. von Nathusius (' Viehzucht, 1872, p.
64) says that the horns of sheep castrated at an
early period, either altogether disappear or remain
as mere rudiments

;
but I do not know whether he

refers to merinos or to ordinary breeds.
19 I have given various experiments and other

evidence proving that this is the case, in my 'Va-
riation ol Animals and Plants under Domestica-
tion,' vol. ii. 1868, pp. 39-47.



THE DESCENT OF MAN.

Ing to sex, nearly as do the horns of

ruminants. In India and Malacca the

males alone are provided with well-devel-

oped tusks. The elephant of Ceylon is

considered by most naturalists as a dis-

tinct race, but by some as a distinct species,
and here " not one in a hundred is found

with tusks, the few that possess them being

exclusively males." 20 The African ele-

phant is undoubtedly distinct, and the

female has large well-developed tusks,

though not so large as those of the male.

851. These differences in the tusks of

the several races and species of elephants
the great variability of the horns of

deer, as notably in the wild reindeer the

occasional presence of horns in the fe-

male Antilope bezoarttca, and their fre-

quent absence in the female of Antiloca-

pra americana the presence of two
tusks in some few male narwhals the

complete absence of tusks in some female

walruses are all instances of the extreme

variability of secondary sexual characters,

and of their liability to differ in closely-
allied forms.

852. Although tusks and horns appear
in all cases to have been primarily devel-

oped as sexual weapons, they often

serve other purposes. The elephant uses

his tu^ks in attacking the tiger ; accord-

ing to Bruce, he scores the trunks of

trees until they can be thrown down
easily, and he likewise thus extracts the

farinaceous cores of palms ; in Africa he

often uses one tusk, always the same, to

probe the ground and thus ascertain

whether it will bear his weight. The
common bull defends the herd with his

horns ; and the elk in Sweden has been

known, according to Lloyd, to strike a
wolf dead with a single blow of his great
horns. Many similar facts could be

given. One of the most curious second-

ary uses to which the horns of an animal

may be occasionally put, is that observed

by Captain Hutton 21 with the wild goat

(Capra cegagrus) of the Himalayas and,

as it is also said, with the ibex, namely,
that when the male accidentally falls fron

a height he bends inwards his head, anc

by alighting on his massive horns breaks

the shock. The female cannot thus use

her horns, which are smaller, but from

her more quiet disposition she does no

need this strange kind of shield so much

853. Each male animal uses his weap-

Sir J. Emerson Tennent,
'

Ceylon,' 1850, vo]

11. p. 274. For Malacca,
' Journal of Indian Archi

pelago, vol. iv. p. 357.
^Calcutta Journal of Nat. Hist.' voL U. 1843, p

ja6.
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ns in his own peculiar fashion. The
ommon ram makes a charge and butts
vith such force with the bases of his

lorns, that I have seen a powerful man
:nocked over like a child. Goats and
ertain species of sheep, for instance the
Ovts cycloceros of Afghanistan,

22 rear on
heir hind legs, and then not only butt,
>ut

" make a cut down and a jerk up,
with the ribbed front of their scimitar-

haped horn, as with a saber. When the
0. cycloceros attacked a large domestic
ram, who was a noted bruiser, he con-

quered him by the sheer novelty of his

mode of fighting, always closing at once
h his adversary, and catching him

across the face and nose with a sharp
drawing jerk of the head, and then bound-

ng out of the way before the blow could
be returned." In Pembrokeshire a male

_oat, the master of a flock which during
several generations had run wild, was
cnown to have killed several males in

ingle combat
;
this goat possessed enor-

mous horns, measuring thirty-nine inches

n a straight line from tip to tip. The
common bull, as ever}' one knows, gores
and tosses his opponent ; but the Italian

buffalo is said never to use his horns, he
ives a tremendous blow with his convex

brehead, and then tramples on his fallen

memy with his knees an instinct which
the common bull does not possess.

23

rlence a dog who pins a buffalo by the

nose is immediately crushed. We must
lowever, remember that the Italian buf-

:alo has been long domesticated, and it is

no means certain that the wild parent-
form had similar horns. Mr. Bartlett in-

forms me that when a female Cape Buf-
falo (Bubalus coffer) was turned into an
enclosure with a bull of the same species,
she attacked him, and he in return pushed
her about with great violence. But it

was manifest to Mr. Bartlett that, had
not the bull shown dignified forbearance,

he could easily have killed her by a single
lateral thrust with his immense horns.

The giraffe uses his short hair-covered

horns, which are rather longer in the

male than in the female, in a curious

manner ; for, with his long neck, he

swings his head to either side, almost up
side down, with such

force^
that I have

seen a hard plank deeply indented by a

single blow.

854. With antelopes it is sometimes

Mr. Blyth. in
' Land and Water,' March, 1867,

p. 134, on the authority of Capt. Hutton and others.

For the wild Pembrokeshire goats see the
'

Field,'

1869, p. 150.
M. E. M. Bailly,

' Sur I'usage des Comes,' etc
' Anna!, des Sc. Nat. torn. ii. 1824, p. 369.
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difficult to Imagine how they can possibly

use their curiously-shaped horns : thus

the spring-bock (Ant. euchore) has rather

short upright horns, with the sharp

points bent inward almost at right an-

gles, so as to face each other : Mr. Bart-

lett does not know how they are used,

but suggests that they would inflict a

fearful wound down each side of the face

of an antagonist. The slightly-curved

horns of the Oryx leucoryx are directed

backward, and are of such length that

their points reach beyond the middle of the

back, over which they extend in almost

parallel lines. Thus they seem singularly

ill-fitted for fighting ; but Mr. Bartlett in-

forms me that when two of these ani-

mals prepare for battle, they kneel down,
with their heads between their fore-legs,

and in this attitude the horns stand near-

ly parallel and close to the ground, with

the points directed forward and a little

upward. The combatants then gradually

approach each other, and each endeavors

to get the upturned points under the

body of the other ; if one succeeds in do-

ing this, he suddenly springs up, throw-

ing up his head at the same time, and
can thus wound or perhaps even transfix

bis antagonist. Both animals always
kneel down, so as to guard as far as

possible against this maneuver. It has

been recorded that one of these ante-

lopes has used his horns with effect even

against a lion , yet from being forced to

place his head between the fore-legs in

order to bring the points of the horns for-

ward, he would generally be under a

great disadvantage when attacked by any
other animal. It is, therefore, not prob-
able that the horns have been modified

into their present great length and pecul-
iar position, as a protection against
beasts of prey. We can, however, see

that, as soon as some ancient male
\
ro-

genitor of the Oryx acquired moderately
long horns, directed a little backward,
he would be compelled, in his battles with

rival males, to bend his head somewhat
inward or downward, as is now done

by certain stags ; and it is not improba-
ble that he might have acquired the habit

of at first occasionally and afterward oi

regularly kneeling down. In this case it

is almost certain that the males which

possessed the longest horns would have
had a great advantage over others with
shorter horns ; and then the horns woulc

gradually have been rendered longer anc

longer, through sexual selection, unti

they acquired their present extraordinary
length and position.

855. With stags of many kinds the

jranches of the horns offer a curious case

of difficulty ; for certainly a single

straight point would inflict a much more
serious wound than several diverging
ones. In Sir Philip Egerton's museum
there is a horn of the red-deer (Cervus
'.laphus), thirty inches in length, with
' not fewer than fifteen snags or

jranches ;

"
and at Moritzburg there is

still preserved a pair of antlers of a red-

deer, shot in 1699 by Frederick I., one of

which bears the astonishing number of

thirty-three branches and the other

twenty-seven, making altogether sixty
Dranches. Richardson figures a pair of

antlers of the wild reindeer with twenty-
nine points.

24 From the manner in

which the horns are branched, and more

especially from deer being known occa-

sionally to fight together by kicking with
their fore-feet,25 M. Bailly actually comes
to the conclusion that their horns are

more injurious than useful to them ? But
this author overlooks the pitched battles

between rival males. As I felt much
perplexed about the use or advantage of

the branches, I applied to Mr. McNeill
of Colonsay, who has long and carefully
observed the habits of red-deer, and he
informs me that he has never seen some
of the branches brought into use, but

that the brow antlers, from inclining
downward, are a great protection

to the

forehead, and their points are likewise

used in attack. Sir Philip Egerton also

informs me both as to red-deer and fal-

low-deer that, in fighting, they suddenly
dash together, and getting their horns
fixed against each other's bodies, a des-

perate struggle ensues. When one is at

last forced to yield and turn round, the

victor endeavors to plunge his brow ant-

lers into his defeated foe. It thus ap-

pears that the upper branches are used

chiefly or exclusively for pushing and

fencing. Nevertheless in some species
the upper branches are used as weapons
of offense ; when a man was attacked by
a wapiti deer (Cervus canadensis) in

Judge Caton's park in Ottawa, and sev

eral men tired to rescue him, the stag
" never raised his head from the ground ;

84 On the horns of red-deer, Ow n,
' British

Fossil Mammals,' 1846, p. 478 ;
Richardson on the

horns of the reindeer,
' Fauna Bor. Americana,'

1829, p. 240. I am indebted to Prof. Victor Carus,
for the Moritzburg- case.

81 Hon. J. D. Caton (' Ottawa Acad. of Nat. Sci-

ence,' May, 1868, p. 9), says that the American
deer fight with their fore-feet, after

" the question
of superiority has been once settled and acknowl-
edged in the herd." Bailly,

' Sur 1'usage dei

Comes,'
' Annalesdes Sc. Nat.' torn, ii 1824, p. 371
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in fact, he kept his face almost flat on the

erround, with his nose nearly between his

fore-feet, except when he rolled his head
to one side to take a new observation

preparatory to a plunge." In this posi-
tion the ends of the horns were directed

against his adversaries. " In rolling his

head he necessarily raised it somewhat,
because his antlers were so long that he
could not roll his head without raising
them on one side, while, on the other

side, they touched the ground." The
stag by this procedure gradually drove
the party of rescuers backward, to a dis-

tance of 150 or 200 feet; and the attack-

ed man was killed.'26

856. Although the horns of stags are

efficient weapons, theie can, I think, be

no doubt that a single point would have
been much more dangerous than a
branched antler ; and Judge Caton, who
has had large experience with deer, fully
concurs in this conclusion. Nor do he

branching horns, though highly important
as a means of defense against rival stags,

appear perfectly well adapted for this pur-

pose, as they are liable to become inter-

locked. The suspicion has therefore

crossed my mind that they may serve in

part as ornaments. That the branched
antlers of stags as well as the elegant

lyrated horns of certain antelopes, with

their graceful double curvature, are orna-

mental in our eyes, no one will dispute.
If, then, the horns, like the splendid ac-

coutrements of the knights of old, add to

ihe noble appearance of stags and ante-

lopes they may have been modified part-

ly fcj this purpose though mainly for act-

ual service in battle ; but I have no evi-

dence in favor of this belief.

837. An interesting case has lately
been published, from which it appears
that the horns of a deer in one district in

the United States are now being modified

through sexual and natural selection.

A \\ riter in an excellent American Jour-
nal 2

says, that he has hunted for the

last twenty-one years in the Adirondacks,
where the Cervus vtrginianus abounds.
About fourteen years ago he first heard
of spike-horn bucks. These became
from year to year more common ; about
five years ago he shot one, and after-

ward another, and now they are fre-

quently killed. " The spike-horn differs

greatly from the common antler of the

C. virgintanus. It consists of a single

w See a most interesting account in the Ap-
pendix to Hon. J. D. Caton's paper, as above

Quoted.
T ' The American Naturalist,' Dec. 1869, p. 553.

spike, more slender than the antler, and
scarcely half so long, projecting forward
from the brow, and terminating in a very
sharp point. It gives a considerable ad-

vantage to its possessor over the com-
mon buck. Besides enabling him to run
more swiftly though the thick woods and
underbrush (every hunter knows that
does and yearling bucks run much more
rapidly than the large bucks when armed
with their cumbrous antlers), the spike-
horn is a more effective weapon than the
common antler. With this advantage
the spike-horn bucks are gaining upon
the common bucks, and may, in time, en-

tirely supersede them in the Adiron-
dacks. Undoubtedly, the first spike-horn
buck was merely an accidental freak of

nature, f it his spike-horns gave him an

advantage and enabled him to propagate
his peculiarity. His descendants having
a like advantage, have propagated the

peculiarity in a constantly increasing ra-

tio, till they are slowly crowding the ant-
lered deer from the region they inhabit."

A critic has well objected to this account

by asking, why, if the simple horns are
now so advantageous, were the branched
antlers of the parent-form ever develop-
ed ? To this 1 can only answer by re-

marking, that a new mode of attack with
new weapons might be a great advan-

tage, as shown by the case of the Ovis

cycloceros, who thus conquered a domes-
tic ram famous for his fighting power.
Though the branched antlers of a stag
are well adapted for fighting with his ri-

vals, and though it might be an advan-

tage to the prong-horned variety slowly
to acquire long and branched horns, if he
had to fight only with others of the same
kind, yet it by no means follows that

branched horns would be the best fitted

for conquering a foe differently armed.
In the foregoing case of the Oryx leu-

coryx, it is almost certain that the victory
would rest with an antelope having short

horns, and who therefore did not need to

kneel down, though an oryx might profit

by having still longer horns, if he fought
only with his proper rivals.

858. Male quadrupeds, which are fur-

nished with tusks, use them in various

ways, as in the case of horns. The boar
strikes laterally and upward ; the musk-
deer downward with serious effect.28 The
walrus, though having so .short a neck
and so unwieldy a body,

" can strike either

upward, or downward, or sideways, with

* Pallas,
'

Spicilegia Zoologica,' fasc. xiii. 1779,

p. 18.
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equal dexterity."" I was informed by
the late Dr. Falconer, that the Indian

elephant fights in a different manner ac-

cording to the position and curvature of

his tusks. When they are directed for-

ward and upward he is able to fling a

tiger to a great distance it is said to even

thirty feet ; when they are short and
turned downward he endeavors suddenly
to pin the tiger to the ground and, in con-

sequence, is dangerous to the rider, who
is liable to be jerked off the howdah.30

859. Very few male quadrupeds possess

weapons of two distinct kinds specially

adapted for fighting with rival males.

The male muntjac-deer (Cervulus), how-
ever, offers an exception, as he is pro-
vided with horns and exserted canine

teeth. But we may infer from what fol-

lows that one form of weapon has often

been replaced in the course of ages by
another. With ruminants the develop-
ment of horns generally stands in an in-

verse relation with that of even moderately
developed canine teeth. Thus camels,

guanacoes, chevrotains, and musk-deer,
are hornless, and they have efficient ca-

nines ; these teeth being
"
always of

smaller size in the females than in the

males." The Camelidae have, in addition

to their true canines, a pair of canine-

shaped incisors in their upper jaws.
81

Male deer and antelopes, on the other

hand, possess horns, and they rarely have
canine teeth ; and these, when present,
are always of small size, so that it is

doubtful whether they are of any service

in their battles. In Antilope montana

they exist only as rudiments in the young
male, disappearing as he grows old ; and

they are absent in the female at all ages ;

but the females of certain other antelopes
and of certain deer have been known
occasionally to exhibit rudiments of these
teeth.82 Stallions have small canine teeth,
which are either absent or rudimentary in

the mare ; but they do not appear to be
used in fighting, for stallions bite with
their incisors, and do not open their

19 Lament,
' Seasons with the Sea-Horses,' 1861,

p. 141.
* See also Corse (' Philosoph. Transact.' 1799,

p. 212) on the manner in which the short-tusked
Mooknah variety attacks other elephants.

81 Owen,
'

Anatomy of Vertebrates,' vol. iii. p.

"See Rlippell (in 'Proc. Zoolog. Soc.' Jan 12,

1836, p. 3) on the canines in deer and antelopes,
with a note by Mr. Martin on a female American
deer. See also Falconer (

'
Palaeont. Memoirs

and Notes,' vol. i. 1868, p. 576) on canines in an
adult female deer. In old males of the musk-deer
the canines (Pallas,

'

Spic. Zoolog.' fasc. xiii.

J779i P- 8) sometimes grow to the length of three
inches, while in old females a rudiment proj&ct:.
scarcely half an inch above the gums.

mouths wide like camels and guanacoes.
Whenever the adult male possesses ca-

nines, now inefficient, while the female
has either none or mere rudiments, we
may conclude that the early male pro-
genitor of the species was provided with
efficient canines, which have been par-
tially transferred to the females. The
reduction of these teeth in the males
seems to have followed from some change
in their manner of fighting, often (but not
in the horse) caused by the development
of new weapons.

860. Tusks and horns are manifestly of

high importance to their possessors, for

their development consumes much organ-
ized matter. A single tusk of the Asiatic

elephant one of the extinct woolly species
and of the African elephant, have been

known to weigh respectively 1 50, 160, and
1 80 pounds ; and even greater weights
have been given by some authors.33 With
deer, in which the horns are periodically
renewed, the drain on the constitution

must be greater ; the horns, for instance,

of the moose weigh from fifty to sixty

pounds, and those of the extinct Irish

elk from sixty to seventy pounds the

skull of the latter weighing on an average
only five pounds and a quarter. Although
the horns are not periodically renewed iti

sheep, yet their development, in the opin-
ion of many agriculturists, entails a sensi-

ble loss to the breeder. Stags, moreover,
in escaping from beasts of prey are loaded
with an additional weight for the race, and
are greatly retarded in passing through a

woody country. The moose, for instance,
with horns extending five and a half feet

from tip to tip, although so skillful in their

use that he will not touch or break a

twig when walking quietly, cannot act so

dexterously while rushing away from a

pack of wolves. "
During his progress

he holds his nose up, so as to lay the

horns horizontally back ; and in this atti-

tude cannot see the ground distinctly."
84

The tips of the horns of the great Irish

elk were actually eight feet apart ! While
the horns are covered with velvet, which
lasts with the red-deer for about twelve

weeks, they are extremely sensitive to a

blow ; so that in Germany the stags at

this time somewhat change their habits,

and avoiding dense forests, frequent

33 Emerson Tennent, 'Ceylon,' 1859, v l- P
275 ; Owen,

'
British Fossil Mammals, 1846, p. 245

34 Richardson,
' Fauna Bor. Americana,' on tht

moose, A Ices palmata, pp. 236, 237 ;
on the expanse

of the horns,
' Land and Water,' 1869, p. 143. Se

also Owen,
'
British Fossil Mammals,' on the I risk

lk, pp. 447, 455.
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young woods and low thickets.3* These
facts remind us that male birds have ac-

quired ornamental plumes at the cost of

retarded flight, and other ornaments at

the cost of some loss of power in their

battles with rival males.
86 1. With mammals, when, as is often

the case, the sexes differ in size, the males
are almost always larger and stronger. I

am informed by Mr. Gould, that this holds

good in a marked manner with the mar-

supials of Australia, the males of which

appear to continue growing until an un-

usually late age. But the most extraor-

dinary case is that of one of the seals

(Callorhtnus ursinus), a full-grown fe-

male weighing less than one-sixth of a

full-grown male.30 Dr. Gill remarks that

it is with the polygamous seals, the males
of which are well known to fight savagely
together, that the sexes differ much in

size ; the monogamous species differing
but little. Whales also afford evidence
of the relation existing between the pug-
nacity of the males and their large size

compared with that of the female ; the

males of the right-whales do not fight

together, and they are not larger, but

rather smaller, than their females ; on the

other hand, male sperm-whales fight
much together, and their bodies are "

oft-

en found scarred with the imprint of their

rival's teeth," and they are double the

size of the females. The greater strength
of the male, as Hunter long ago re-

marked,37 is invariably displayed in those

parts of the body which are brought into

action in fighting with rival males for

instance, in the massive neck of the bull.

Male quadrupeds are also more coura-

geous and pugnacious than the females.

There can be little doubt that these char-

acters have been gained, partly through
sexual selection, owing to a long series of

victories by the stronger and more coura-

geous males over the weaker, and partly

through the inherited effects of use. It

is probable that the successive variations

in strength, size, and courage, whether
due to mere variability or to the effects of

use, by the accumulation of which male

quadrupeds have acquired these charac-

teristic qualities, occurred rather late in

life, and were consequently to a large

38 'Forest Creatures,' by C. Boner, 1861, p. 60.
" See the very interesting paper by Mr. J. A.

Allen in
' Bull. Mus. Corap. Zoolog. of Cam-

bridge, United States, vol. ii. No. i, p. 82, The
weights were ascertained by a careful observer,

Capt. Bryant. Dr. Gill in
' The American Natur-

ali.>t,' Jan. 1871. Prof. Shaler on the relative size

of the sexes of whales,
' American Naturalist,' Jan.,

1873.
"' ' Animal Economy, p. 45.

extent limited in their transmission to the
same sex.

862. From these considerations I was
anxious to obtain information as to the
Scotch deerhound, the sexes of which
differ more in size than those of any other
breed (though bloodhounds differ consid-

erably), or than in any wild canine species
known to me. Accordingly, I applied to
Mr. Cupples, well-known for his success
with this breed, who has weighed and
measured many of his own dogs, and who
has with great kindness collected for me
the following facts from various sources.
Fine male dogs, measured at the shoulder,

range from 28 inches, which is low, to 33
or even 34 inches in height ; and in weight
from 80 pounds, which is light, to 120

pounds, or even more. The females

range in height from 23 to 27, or even to

28 inches , and in weight from 50 to 70,
or even 80 pounds.

38 Mr. Cupples con-

cludes that from 95 to 100 pounds for

the male, and 70 for the female, would be
a safe average ; but there is reason to

believe that formerly both sexes attained

a greater weight. Mr. Cupples has

weighed puppies when a fortnight old ; in

one litter the average weight of four males
exceeded that of two females by six and a

half ounces ; in another litter the average
weight of four males exceeded that of one
female by less than one ounce ; the same
males, when three weeks old, exceeded
the female by seven and a half ounces,

and at the age of six weeks by nearly
fourteen ounces. Mr. Wright of Yelders-

ley House, in a letter to Mr. Cupples,

says :
"

I have taken notes on the sizes

and weights of puppies of many litters,

and as far as my experience goes, dog-

puppies as a rule differ very little from

bitches till they arrive at about five or six

months old : and then the dogs begin to

increase, gaining upon the bitches both in

weight and size. At birth, and for sev-

eral weeks afterward, a bitch-puppy will

occasionally be larger than any of the

dogs, but they are invariably beaten by
them later." Mr. McNeiii, of Colonsay,
concludes that " the males do not attain

their full growth till over two years old,

though the females attain it sooner." Ac-

cording to Mr. Cupples' experience, male

dogs go on growing in stature till they

38 See also Richardson's
' Manual on the Dog,' p.

59. Much valuable information on the Scottish

deerhound is given by Mr McNeil), who first

called attention to the inequality in sb.e between
the eexes, in Scropj's

' Art of Deer Stalking.'

hope that Mr. C-iopk-s will keep to his intention of

Eublishing
a full account and history of this famous

reed.
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are from twelve to eighteen months old,

and in weight till from eighteen to twen-

ty-four months old; while the females

cease increasing in stature at the age of

from nine to fourteen or fifteen months,
and in weight at the age of from twelve

to fifteen months. From these various

statements it is clear that the full differ-

ence in size between the male and female

Scotch deerhound is not acquired until

rather late in life. The males almost

exclusively are used for coursing, for, as

Mr. McNeill informs me, the females

have not sufficient strength and weight to

pull down a full-grown deer. From the

names used in old legends, it appears, as

I hear from Mr. Cupples, that, at a very
ancient period, the males were the most

celebrated, the females being mentioned

only as the mothers of famous dogs.
Hence, during many generations, it is the

male which has been chiefly tested for

strength, size, speed, and courage, and the

best will have been bred from. As, how-
ever, the males do not attain their full

dimensions until rather late in life, they
will have tended, in accordance with the

law often indicated, to transmit their

characters to their male offspring alone ;

and thus the great inequality in size be-

tween the sexes of the Scotch deer-hound

may probably be accounted for.

863. The males of some few quadru-
peds possess organs or parts developed
solely as a means of defense against the

attacks of other males. Some kinds of

deer use, as we have seen, the upper
branches of their horns chiefly or exclu-

sively for defending themselves ; and
the Oryx antelope, as I am informed by
Mr. Bartlett. fences most skillfully with
his long, gently curved horns ; but these
are likewise used as organs o< offense.

The same observer remarks that rhi-

noceroses in fighting, parry each other's

sidelong blows with their horns, which
clatter loudly together, as do the tusks of

boars. Although wild boars fight des-

perately, they seldom, according to

Brehm, receive fatal wounds, as the
blows fall on each other's tusks, or on
the layer of gristly skin covering the

shoulder, called by the German hunters,
the shield , and here we have a part spe-
cially modified for defense. With boars
in the prime of life the tusks in the lower

jaw are used for fighting, but they be-
come in old age, as Brehm states, so
much curved inward and upward over
ths snout, that they can no longer be
u-ffc* in tbw way. They may, however,
$riV ~rve, aod even more effectively, as

a means of defense. In compensation
for the loss of the lower tusks as weapon?
of offense, those in the upper jaw, whicf

always project a little laterally, increase
in old age so much in length and curve
so much upward, that they can be used
for attack. Nevertheless, an old boar i->

not so dangerous to man as one at the

age of six or seven years.
39

864. In the full-grown male Baburisa

pig of Celebes (fig. 28), the lower tusks
are formidable weapons, like those of the-

European boar in the prime of life, while
the upper tusks are so long and have
their points so much curled inward,
sometimes even touching the forehead,
that they are utterly useless as weapons
of attack. They more nearly resemblt
horns than teeth, and are so manifestly
useless as teeth, that the animal was

formerly supposed to rest his head by
hooking them on to a branch ! Their

convex surfaces, however, if the head
were, held a little laterally, would serve 1

as an excellent guard ; and hence, per-

haps, it is that in old animals they
"

arc-

generally broken off, as if by fighting."*
Here, then, we have the curious case of

the upper tusks of the Babirusa regularly

assuming during the prime of life, a

structure which apparently renders them
fitted only for defense ; while in the

European boar the lower tusks assume
in a less degree and only during old age,

nearly the same form, and then serve in

like manner solely for defense.

865. In the wart-hog (Phacochoerm
atktoptcus,) the tusks in the upper jaw
of the male curve upward during the

prime of life, and from being pointed
serve as formidable weapons. The tusks

in the lower jaw are sharper than those

in the upper, but from their shortness il

seems hardly possible that they can be

used as weapons of attack. They must,
however, greatly strengthen those in the

upper jaw, from being ground so as to fil

closely against their bases. Neither the

upper nor the lower tusks appear to have
been specially modified to act as guards,

though no doubt they are to a certain ex-

tent used for this purpose. But the wart-

hog is not destitute of other special
means of protection, for it has, on each
side of the face, beneath the eyes, a

rather stiff, yet flexible, cartilaginous, ob-

long pad which projects two or three

inches outward; and it appeared to Mr,

Brehm,
'

Thierleben,' B. ii. s. 729-732.
40 See Mr. Wallace's interesting account of thi$

animal,
' The Malay Archipelago,' 1869, vol. i. j>,

435-
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Bartlett and myself, when viewing the

living animal, that these pads, when
struck from beneath by the tusks of an

opponent, would be turned upward, and
would thus admirably protect the some-
what prominent eyes. I may add, on
the authority of Mr. Bartlett, that these

boars when fighting stand directly face

to face.

866. Lastly, the African river-hog (Po-
toinochoerus penicillatus) has a hard car-

tilaginous knob on each side of the face

beneath the eyes, which answers to the

flexible pad of the wart-hog ; it has also

two bony prominences on the upper jaw
above the nostrils. A boar of this spe-
cies in the Zoological Gardens recently
broke into the cage of the wart-hog.

They fought all night long, and were
found in the morning much exhausted, but
not seriously wounded. It is a significant
tact, as showing the purpose of the above-
described projections and excrescences,
that these were covered with blood, and
were scored and abraded in an extraor-

dinary manner.

86>. Although the males of so many
members of the pig family are provided
with weapons, and as we have just seen
with mtat.s of defense, these weapons
seem to ha Te been acquired within a
rather late geological period. Dr. For-

syth Major specifies*
1 several miocene

species, in none of which do the tusks

appear to have beei. largely developed in

the males , and Pof. Rutimeyer was
formerly struck with th.'s same fact.

868. The mane of the lion forms a

good defense against the attacks of rival

lions, the one danger to which he is lia-

ble ; for the males, as Sir A. Smith in-

forms me, engage in terrible bavilea, and
a young lion dares not approach an old

one. In 1857 a tiger at Bromwich broke
into the cage of a lion and a fearful soene
ensued :

" the lion's mane saved his n^-ck

and head from being much injured, but
the tiger at last succeeded in ripping up
his belly, and in a few minutes he wai.

dead." *'2 The broad ruff round the

throat and chin of the Canadian lynx
(Felt's canadensis) is much longer in the

male than in the female ; but whether it

serves as a defense I do not know. Male
seals are well known to fight desperately

together, and the males of certain kinds

' Atti della Soc. Italiana di Sc. Nat.' 1873, vol.

TV. fasc. iv.
' The Times,' Nov. 10, 1857. In regard to

the Canada lynx, see Audubon and Bachman,
Quadrupeds of N. America,' 1846, p. 139.

(Otaria jubata)" have great manes,
while the females have small ones or
none. The male baboon of the Cape of
Good Hope (Cynocephalus porcarius)
has a much longer mane and larger ca-
nine teeth than the female ; and the mane
probably serves as a protection, for, on
asking the keepers in the Zoological Gar-
dens, without giving them any clue to my
object, whether any of the monkeys es-

pecially attacked each other by the nape
of the neck, I was answered that this was
not the case, except with the above ba-
boon. In the Hamadryas baboon, Ehren-

berg compares the mane of the adult
male to that of a young lion, while in the

young of both sexes and in the female the
mane is almost absent.

869. It appeared to me probable that

the immense woolly mane of the male
American bison, which reaches almost to

the ground, and is much more developed
in the males than in the females, served
as a protection to them in their terrible

battles ; but an experienced hunter told

Judge Caton that he had never observed

anything which favored this belief. The
stallion has a thicker and fuller mane
than the mare ; and I have made partic-
ular inquiries of two great trainers and
breeders, who have had charge of many
entire horses, and am assured that they
"
invariably endeavor to seize one another

by the neck." It does not, however, fol-

low from the foregoing- statements,
that when the hair on the neck serves as

a defense, that it was originally develop-
ed for this purpose, though this is proba-
ble in some cases, as in that of the lion.

I am informed by Mr. McNeill that the

long hairs on the throat of the stag (Cer-
vus elaphus) serve as a great protection to

him when hunted, for the dogs generally
endeavor to seize him by the throat;

but it is not probable that these hairs

were specially developed for this pur-

pose ; otherwise the young and the fe-

rrales would have been equally pro-

?7o. Choice in Pairing by either Sex

of Quadrupeds. Before describing in

the noxf chapter the differences between
the se^es in voice, odors emitted, and
ornan.e.u , 't will be convenient here to

consider vhether the sexes exert any
choice JL vWir unions. Does the female

43 Dr. Mu.ii ou Otaria,
'
Proc. Zoolog. Soc.'

1869, p. 109. ,V >. I. A. Allen, in the paper above
quoted (p. 75), d.iwbu wneta<-i tht hair, which \*

longer on the nee *
. i tu era'., than in the female,

deserves to be cali>. t - -*,
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prefer any particular male, either before

or after the males may have fought to-

gether for supremacy ; or does the male,
when not a polygamist, select any partic-
ular female? The general impression

among breeders seems to be that the

male accepts any female ; and this owing
to his eagerness, is, in most cases, proba-

bly the truth. Whether the female as a

general rule indifferently accepts any
male is much more doubtful. In the

fourteenth chapter, on Birds, a considera-

ble body of direct and indirect evidence
was advanced, showing that the female
selects her partner; and it would be
a strange anomaly if female quadrupeds,
which stand higher in the scale and have

higher mental powers, did not generally,
or at least often, exert some choice. The
female could in most cases escape, if

wooed by a male that did not please or

excite her ; and when pursued by several

males, as commonly occurs, she would
often have the opportunity, while they
were fighting together, of escaping with
some one male, or at least of temporarily
pairing with him. This latter contin-

gency has often been observed in Scot-
land with female red-deer, as I am in-

formed by Sir Philip Egerton and
others.**

871. It Is scarcely possible that much
should be known about female quadru-
peds in a state of nature making any
choice in their marriage unions. The
following curious details on the court-

ship of one of the eared seals (Callor-
hinus ursinus) are given

*6 on the author-

ity of Capt. Bryant, who had ample op-
portunities for observation. He says,"
Many of the females on their arrival at

the island where they breed appear de-
sirous of returning to some particular
male, and frequently climb the outlying
rocks to overlook the rookeries, calling
out and listening as if for a familiar
voice. Then changing to another place
they do the same again. ... As soon as
a female reaches the shore, the nearest
male goes down to meet her, making
meanwhile a noise like the clucking of a
hen to her chickens. He bows to her
and coaxes her until he gets between her
and the water so that she cannot escape

44 Mr. Boner, in his excellent description of the
habits of the red-deer in Germany (' Forest Crea-
tures,' 1861, p. 81) says,

" while the stag is defend-
ing his rights against one intruder, another in-
vades the sanctuary of his harem, and carries off
trophy after trophy." Exactly the same thing oc-
curs with seals, see Mr. J. A. Allen, ibid. p. 100.

4* Mr. J. A. Allen in '
Bull. Mus. Comp. Zo-

olog. of Cambridge, United States,' vol. ii. No. i.
P 99-

him. Then his manner changes, and
with a harsh growl he drives her to a

place in his harem. This continues until

the lower row of harems is nearly full.

Then the males higher up select the time
when their more fortunate neighbors
are off their guard to steal their wives.

This they do by taking them in their

mouths and lifting them over the heads
of the other females, and carefully plac-

ing them in their own harem, carrying
them as cats do their kittens. Those
still higher up pursue the same method
until the whole space is occupied. Fre-

quently a struggle ensues between two
males for the possession of the same fe-

male, and both seizing her at once pull
her in two or terribly lacerate her with
their teeth. When the space is all filled,

the old male walks around complacently
reviewing his family, scolding those who
crowd or disturb the others, and fiercely

driving off all intruders. This surveil-

lance always keeps him actively occu-

pied."
872. As so little is known about the

courtship of animals in a state of nature,
I have endeavored to discover how far

our domesticated quadrupeds evince any
choice in their unions. Dogs offer the
best opportunity for observation, as they
are carefully attended to and well under-
stood. Many breeders have expressed a

strong opinion on this head. Thus, Mr.

Mayhew remarks,
" The females are able

to bestow their affections ; and tender
recollections are as potent over them as

they are known to be in other cases, where

higher animals are concerned. Bitches
are not always prudent in their loves, but
are apt to fling themselves away on curs
of low degree. If reared with a compan-
ion of vulgar appearance, there often

springs up between the pair a devotion
which no time can afterward subdue.
The passion, for such it really is, becomes
of a more than romantic endurance. Mr.

Mayhew, who attended chiefly to the
smaller breeds, is convinced that the fe-

males are strongly attracted by males of
a large size.*6 The well-known veterinary
Blaine states ^ that his own female pug
became so attached to a spaniel, and a
female setter to a cur, that in neither case
would they pair with a dog of their own
breed until several weeks had elapsed.
Two similar and trustworthy accounts
have been given me in regard to a female

48 '

Dogs : their Management,' by E. Mayhew,
M.R.C.V.S., 2d edit. 1864, pp. 187-192.47 Quoted by Alex. Walker,

' On Interim "ia^e,'
1838, p. 276 ; see also p. 244.
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retriever and a spaniel, both of which be-

came enamored with terrier-dogs.

873. Mr. Cupples informs me that he

can personally vouch for the accuracy of

the following more remarkable case, in

which a valuable and wonderfully-intelli-

gent female terrier loved a retriever be-

longing to a neighbor to such a degree,

that she had often to be dragged away
from him. After their permanent sepa-

ration, although repeatedly showing milk

in her teats, she would never acknowledge
the courtship of any other dog, and to the

regret of her owner never bore puppies.
Mr. Cupples also states, that in 1868, a

female deerhound in his kennel thrice pro-
duced puppies, and on each occasion

showed a marked preference for one of

the largest and handsomest, but not the

most eager, of four deerhounds living with

her, all in the prime of life. Mr. Cupples
has observed that the female generally
favors a dog whom she has associated

with and knows ; her shyness and timid-

ity at first incline her against a strange

dog. The male, on the contrary, seems
rather inclined toward strange females.

It appears to be rare when the male re-

fuses any particular female, but Mr.

Wright, of Yeldersley House, a great
breeder of dogs, informs me that he has

known some instances ; he cites the case

of one of his own deerhounds, who would
not take any notice of a particular female

mastiff, so that another deerhound had to

be employed. It would be superfluous to

give, as I could, other instances, and I will

only add that Mr. Barr, who has carefully
bred many bloodhounds, states that in

almost every instance particular individ-

uals of opposite sexes show a decided

preference for each other. Finally, Mr.

Cupples, after attending to this subject
for another year, has written to me,

"
I

have had full confirmation of my former

statement, that dogs in breeding form

decided preferences for each other, being
often influenced by size, bright color, and
individual characters, as well as by the

degree of their previous familiarity."

874. In regard to horses, Mr. Blenkiron,

the greatest breeder of race-horses in the

world, informs me that stallions are so

frequently capricious in their choice, re-

jecting one mare and without any appar-
ent cause taking to another, that various

artifices have to be habitually used. The
famous Monarque, for instance, would

never consciously look at the dam of

Gladiateur, and a trick had to be practiced.

We can partly see the reason why valua-

ble race-horse stallions, which are in such

demand as to be exhausted, should be so

particular in their choice. Mr. Blenkiron
has never known a mare reject a horse ;

but this has occurred in Mr. Wright's
stable, so that the mare had to be cheated.

Prosper Lucas*8 quotes various state-

ments from French authorities, and re-

marks,
" On voit des etalons qui s'epren-

nent d'une jument, et negligent toutes les

autres." He gives, on the authority of

Baelen, similar facts in regard to bulls ,

and Mr. H. Reeks assures me that a fa-

mous short-horn bull belonging to his

father
"
invariably refused to be matched

with a black cow." Hoffberg, in describ-

ing the domesticated reindeer of Lapland

says,
" Foeminae majores et fortiores mares

prae casteris admittunt, ad eos confugiunt,

a junioribus agitatae, qui hos in fugam
conjiciunt."

<9 A clergyman, who has

bred many pigs, asserts that sows often

reject one boar and immediately accept
another.

875. From these facts there can be no
doubt that, with most of our domesticated

quadrupeds, strong individual antipathies
and preferences are frequently exhibited,

and much more commonly by the female

than by the male. This being the case,

it is improbable that the unions of quadru-
peds in a state of nature should be left to

mere chance. It is much more probable
that the females are allured or excited by
particular males, who possess certain

characters in a higher degree than other

males ; but what these characters are,

: can seldom or never discover with

certainty.

CHAPTER XVIII.

SECONDARY SEXUAL CHARACTERS OF
MAMMALS continued.

Voice Remarkable sexual peculiarities in seals-
Odor Development of the hair Color of the
hair and skin Anomalous case of the female be-

ing more ornamented than the male Color and
ornaments due to sexual selection Color acquired
for the sake of protection Color, though com-
mon to both sexes, often due to sexual selection

On the disappearance of spots and stripes in

adult quadrupeds On the colors and ornaments
of the Quadrumana Summary.

876. QUADRUPEDS use their voices for

various purposes, as a signal of danger,
as a call from one member of a troop to

another, or from the mother to her lost

offspring, or from the latter for protection
to their mother ; but such uses need not

8 'Trait^ de 1'HeWd. Nat.' torn. ii. 1850, p. 296.
' Amcenitates Acad.' vol. iv. 1788, p. 160.
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here be considered. We are concerned

only with the difference between the

voices of the sexes, for instance between

that of the lion and lioness, or of the bull

and cow. Almost all male animals use

their voices much more during the rutting-

season than at any other time ; and some,
as the giraffe and porcupine,

1 are said to

be completely mute excepting at this

season. As the throats (*>., the larynx
and thyroid bodies 2

) of stags periodically
become enlarged at the beginning of the

breeding season, it might be thought that

their powerful voices must be somehow
of high importance to them ; but this is

very doubtful. From information given
to me by two experienced observers, Mr.
McNeill and Sir P. Egerton, it seems that

young stags under three years old do not

roar or bellow ; and that the old ones be-

gin bellowing at the commencement of

the breeding-season, at first only occasion-

ally and moderately, while they restlessly
wander about in search of the females.

Their battles are prefaced by loud and

prolonged bellowing, but during the actual

conflict they are silent. Animals of all

kinds which habitually use their voices

utter various noises under any strong
emotion, as when enraged and preparing
to fight ; but this may merely be the result

of nervous excitement, which leads to the

spasmodic contraction of almost all the

muscles of the body, as when a man
grinds his teeth and clenches his fists in

rage or agony. No doubt stags challenge
each other to mortal combat by bellow-

ing ; but those with the more powerful
voices, unless at the same time the

stronger, better-armed, and more coura-

geous, would not gain any advantage
over their rivals.

877. It is possible that the roaring of

the lion may be of some service to him by
striking terror into his adversary ; for

when enraged he likewise erects his mane
and thus instinctively tries to make him-
self appear as terrible as possible. But it

can hardly be supposed that the bellow-

ing of the stag, even if it be of service to

him in this way, can have been important
enough to have led to the periodical en-

largement of the throat. Some writers

suggest that the bellowing serves as a call

to the female ; but the experienced ob-
servers above quoted inform me that
female deer do not search for the male,

though the males search eagerly for the
females as indeed might be expected from

*Owen, 'Anatomy of Vertebrates,' vol. iii. p.

'Ibid. p. 595.

what we know of the habits of other mal:
quadrupeds. The voice of the female, on
the other hand, quickly brings to her one
or more stags,

3 as is well known to the
hunters who in wild countries imitate her

cry. If we could believe that the male
had the power to excite or allure the fe-

male by his voice, the periodical enlarge-
ment of his vocal organs would be intelli-

gible on the principle of sexual selection,

together with inheritance limited to the
same sex and season ; but we have no
evidence in favor of this view. As the
case stands, the loud voice of the stag
during the breeding-season does not seem
to be of any special service to him, either

during his courtship or battles, or in any
other way. But may we not believe that

the frequent use of the voice, under the

strong excitement of love, jealousy, and

rage, continued during many generations,

may at last have produced an inherited

effect on the vocal organs of the stag, as
well as of other male animals ? This

appears to me, in our present state of

knowledge, the most probable view.

878. The voice of the adult male gorilla
is tremendous, and he is furnished with a

laryngeal sack, as is the adult male orang.
4

The gibbons rank among the noisiest of

monkeys, and the Sumatra species (Hylo-
bates syndactylus) is also furnished with an
air sack ; but Mr. Blyth, who has had op-

portunities for observation, does not be-

lieve that the male is noisier than the fe-

male. Hence, these latter monkeys prob-
ably use their voices as a mutual call ; and
this is certainly the case with some quad-
rupeds, for instance the beaver.6 Another

gibbon, the H. agih's, is remarkable, from

having the power of giving a complete and
correct octave of musical notes,

6 which we
may reasonably suspect serves as a sex-

ual charm ; but I shall have to recur to

this subject in the next chapter. The vo-

cal organs of the American Mycetes car~

aya are one third larger in the male than
in the female, and are wonderfully power-
ful. These monkeys in warm weather
make the forests resound at morning and

evening with their overwhelming voices.

The males begin the dreadful concert,
and often continue it during many hours,
the females sometimes joining in with
their less powerful voices. An excellent

8
See, for instance, Major W. Ross King (' The

Sportsman in Canada,' 1866, p. 53, 131) on the habits
of the moose and wild reindeer.

4 Owen,
'

Anatomy of Vertebrates,' vol. iii. p.
600.

'Mr. Green, in 'Journal of Linn. Soc.' vol. x.

Zoology, 1869, p. 362.
4 C. L. Martin,

' General Introduction to the
Nat. Hist, of Mamm. Animals,' 1841, p. 431.
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observer, Rengger,
7 could not perceive

that they were excited to begin by any
special cause ; he thinks that, like many
birds, they delight in their own music, and

try to excel each other. Whether most
of the foregoing monkeys have acquired
their powerful voices in order to beat their

rivals and charm the females or whether
the vocal organs have been strengthened
and enlarged through the inherited effects

of long-continued use without any partic-
ular good being thus gained I will not

pretend to say ; but the former view, at

least in the case of the Hylobates agilis,
seems the most probable.

879. I may here mention two very cu-

rious sexual peculiarities occurring in

seals, because they have been supposed
by some writers to affect the voice. The
nose of the male sea-elephant (Macror-
hinus proboscideus) becomes greatly elon-

gated during the breeding-season, and
can then be erected. In this state it is

sometimes a foot in length. The female

is not thus provided at any period of life,

The male makes a wild, hoarse, gurgling
noise, which is audible at a great distance

and is believed to be strengthened by the

proboscis , the voice of the female being
different. Lesson compares the erection

of the proboscis, with the swelling of the

wattles of male gallinaceous birds while

courting the females. In another allied

kind of seal, the bladder-nose (Cystop-
hora cristata), the head is covered by a

great hood or bladder. This is supported

by the septum of the nose, which is pro-
duced far backward and rises into an in-

ternal crest seven inches in height. The
hood is clothed with short hair, and is

muscular ; it can be inflated until it more
than equals the whole head in size ! The
males, when rutting, fight furiously on
the ice, and their roaring

"
is said to be

sometimes so loud as to be heard four

miles off." When attacked they likewise

roar or bellow ; and whenever irritated

the bladder is inflated and quivers. Some
naturalists believe that the voice is thus

strengthened, but various other uses have

been assigned to this extraordinary struct-

ure. Mr. R. Brown thinks that it serves

as a protection against accidents of all

kinds ; but this is not probable, for, as I

am assured by Mr. Lamont who killed 600

of these animals, the hood is rudimentary
in the females, and it is not developed in

the males during youth.
8

T INaturgeschichte der SSugethiere von Para-

guay.' 1830, s. 15, 21.

On the sea-elephant, see an article by Lesson,
in

*
Diet. Class. Hist. Nat.' torn. xiii. p. 48. For

880. Odor. With some animals, as
with the notorious skunk of America,* the

overwhelming odor which they emit ap-
pears to serve exclusively as "a defense.
With shrew-mice (Sorex) both sexes pos-
sess abdominal scent-glands, and there
can be little doubt, from the rejection ot
their bodies by birds and beasts of prey,
that the odor is protective ; nevertheless,
the glands become enlarged in the males

during the breeding-season. In many
other quadrupeds the glands are of the
same size in both sexes,

9 but their uses
are not known. In other species the

glands are confined to the males, or are
more developed than in the females ; and
they almost always become more active

during the rutting-season. At this period
the glands on the sides of the face of the

male elephant enlarge, and emit a secre-

tion having a strong musky odor. The
males, and rarely the females of many
kinds of bats have glands and protrudable
sacks situated in various parts ; and it is

believed that these are odoriferous.

88 1. The rank effluvium of the male

goat is well known, and that of certain

male deer is wonderfully strong and per-
sistent. On the banks of the Plata I per-
ceived the air tainted with the odor of the

male Cervus campestris, at half a mile to

leeward of a herd; and a silk handker-

chief, in which I carried home a skin,

though often used and washed, retained,

when first unfolded, traces of the odor
for one year and seven months. This
animal does not emit its strong odor un-
til more than a year old, and if castrated

whilst young never emits it.
10 Besides

the general odor, permeating the whole

body of certain ruminants (for instance,

Bos moschatus) in the breeding-season,

many deer, antelopes, sheep, and goats,

possess odoriferous glands in various situ-

ations, more especially on their faces.

The so-called tear-sacks, or suborbital

pits, come under this head. These glands

the Cystophora or Stemmatopus, see Dr. Dekay,
' Annals of Lyceum of Nat. Hist. New York,' vol.

i. 1824, p. 94. Pennant has also collected informa-
tion from the sealers on this animal. The fullest

account is given by Mr. Brown, in
'

Proc. Zoolog.
Soc.' 1868, p. 435.

8 As with the castoreum of the beaver, see Mr. L.

H. Morgan's most interesting work,
' The American

Beaver? 1868, p. 300. Pallas ('Spic. Zoolog.' fasc.

viii. 1779, p. 23) has well discussed the odoriferous

glands of mammals. Owen (' Anat. of Vertebrates,'
vol. iii. p. 634) also gives an account of these

glands, including those of the elephant, and (p- 763)

those of shrew-mice. On Bats, Mr. Dobson in
' Proc. Zoolog. Soc.' 1873, p. 241.

' Rengger,
'

Naturgeschichte der SSugethiers
von Paraguay,' 1830, s. 355. This observer also

gives some curious particulars in regard to the

odor.
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secrete a semi-fluid fetid matter which is

sometimes so copious as to stain the

whole face, as I have myself seen in an

antelope. They are "
usually larger in the

male than in the female, and their devel-

opment is checked by castration." u Ac-

cording to Desmarest they are altogether
absent in the female of Antitype subgot-
turosa. Hence, there can be no doubt

that they stand in close relation with the

reproductive functions. They are also

sometimes present, and sometimes absent,

in nearly-allied forms. In the adult male
musk-deer (Moschus moschiferus), a

naked space round the tail is bedewed
with an odoriferous fluid, while in the

adult female, and in the male until two

years old, this space is covered with hair

and is not odoriferous. The proper musk-
sack of this deer is from its position nec-

essarily confined to the male, and forms an
additional scent-organ. It is a singular
fact that the matter secreted by this

latter gland does not, according to Pallas,

change in consistence, or increase in

quantity, during the rutting season ;

nevertheless this naturalist admits that its

presence is in some way connected with

the act of reproduction. He gives, how-
ever, only a conjectural and unsatisfac-

tory explanation of its use.12

882. In most cases, when only the male
emits a strong odor during the breeding-
season, it probably serves to excite or al-

lure the female. We must not judge on
this head by our own taste, for it is well

known that rats are enticed by certain

essential oils, and cats by valerian, sub-
stances far from agreeable to us ; and
that dogs, though they will not eat carrion,
sniff and roll on it. From the reasons

given when discussing the voice of the

stag, we may reject the idea that the
odor serves to bring the females from a
distance to the males. Active and long
continued use cannot here have come into

play, as in the case of the vocal organs.
The odor emitted must be of considerable

importance to the male, inasmuch as

large and complex glands, furnished with
muscles for everting the sack, and for clos-

ing or opening the orifice, have in some
cases been developed. The development
of these organs is intelligible through
sexual selection, if the most odoriferous

males are the most successful in winning;
the females, and in leaving offspring to in-

herit their gradually-perfected glands and
odors.

883. Development of the Hair. We
have seen that male quadrupeds often

have the hair on their necks and shoulders
much more developed than the females ;

and many additional instances could be

given. This sometimes serves as a de-
fense to the male during his battles ; but
whether the hair in most cases has been'

specially developed for this purpose, is.

very doubtful. We may feel almost cer-

tain that this is not the case, when only a
thin and narrow crest runs along the
back ; for a crest of this kind would:
afford scarcely any protection, and the'

ridge of the back is not a place likely to be-

injured ; nevertheless such crests are-

sometimes confined to the males, or are

much more developed in them than in the

females. Two antelopes, the Tragela-
phus scriptus

13
(see fig. 70) and Por-

tax picta, may be given as instances.

When stags, and the males of the wild

goat, are enraged or terrified, these crests

stand erect ;
w but it cannot be supposed

that they have been developed merely for

the sake of exciting fear in their enemies.
One of the above-named antelopes, the

Portax picta, has a large, well-defined

brush of black hair on the throat, and
this is much larger in the male than in

the female. In the Ammotragus tra^e-
laphus of North Africa, a member of the

sheep-family, the fore-legs are almost
concealed by an extraordinary growth of

hair, which depends from the neck and

upper halves of the legs ; but Mr. Bartlett

does not believe that this mantle is of the

least use to the male, in whom it is much
more developed than in the female.

884. Male quadrupeds of many kinds
differ from the females in having more
hair, or hair of a different character, on
certain parts of their faces. Thus the

bull alone has curled hair on the fore-

head.15 In three closely-allied sub-genera
of the goat family, only the males pos-
sess beards, sometimes of large size ; in

two other sub-genera both sexes have a

beard, but it disappears in some of the

domestic breeds of the common goat ;

n Owen, 'Anatomy of Vertebrates,' vol. iii. p.
63*. See also Dr. Murie's observations on these
glands in the '

Proc. Zoolog. Soc.' 1870, p. 340.
Desmarest, On the Antilape sutgutturosa,

v Mam-
malogie," 1820, p. 455.

Jf Pallas,
'

Spicilegia Zoolog.' fasc. xiii. 1799, p.
84. ; Desmoulins,

'

Diet. Class. d'Hist. Nat/ torn.
ii). p. 586.

13 Dr. Gray,
'

Gleanings from the Menagerie at

Knowsley,' pi. 28.
14 Judge Caton on the Wapiti,

'
Transact.

Ottawa Acad. Nat. Sciences,' 1868, pp. 36, 40 :

Blyth,
' Land and Water,' on Capra cegagrus, 1867,

P- 37-" ' Hunter's Essays and Observations,' edited

by Owen, 1861, vol. t. p. 236,
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and neither sex. of the Hemitragus has a
beard. In the ibex the beard is not de-

veloped during the summer, and it is so
small at other times that it may be called

rudimentary. With some monkeys the
beard is confined to the male, as in the

orang ; or is much larger in the male than
in the female, as in the Mycetes careya
and Pithecia satanus. So it is with the
whiskers of some species of Macacus,

17

and, as we have seen, with the manes of
some species of baboons. But with most
kinds of monkeys the various tufts of hair
about the face and head are alike in both
Bexes.

885. The males of various members of
rhe ox family (Bovidae), and of certain an-

velopes. are furnished with a dewlap, or

great fold of skin on the neck, which is

unuch less developed in the female.
886. Now, what must we conclude

with respect to such sexual differences as
these? No one will pretend that the
beards of certain male goats, or the dewlap
of the bull, or the crests of hair along the
backs of certain male antelopes, are of any
use to them in their ordinary habits. It is

possible that the immense beard of the
male Pithecia, and the large beard of the
male orang, may protect their throats
when fighting ; for the keepers in the Zoo-

logical Gardens inform me that many
monkeys attack each other by the throat ;

but it is not probable that the beard has
been developed for a distinct purpose from
that served by the whiskers, mustache,
and other tufts of hair on the face ; and
no one will suppose that these are useful
as a protection. Must we attribute all

these appendages of hair or skin to mere
purposeless variability in the male? It

cannot be denied that this is possible ; for

in many domesticated quadrupeds, certain

characters, apparently not derived through
reversion from any wild parent-form, are

confined to the males, or are more de-

veloped in them than in the females for

instance, the hump on the male zebu-cattle

of India, the tail of fat-tailed rams, the

arched outline of the forehead in the

males of several breeds of sheep, and,

lastly, the mane, the long hairs on the

hind-legs, and the dewlap of the male of

the Berbura goat.
18 The mane, which

occurs only in the rams of an African

16 See Dr, Gray's
'
Cat. of Mammalia in British

Museum,' part iii. 1862. p. 144.
17 Rengger, 'SSugethiere,' etc., B. 15; Desmar-

est, 'Mammalogie,' p. 6ti.

18 See the chapters on these several animals in

*oL i. of my ' Variation of Animaia under Domesti

breed of sheep, is a true secondary sexual
character, for, as I hear from Mr. Win-
wood Reade, it is not developed if the
animal be castrated. Although we ought
to be extremely cautious, as shown in my
work on ' Variation under Domestication,'
in concluding that any character, even
with animals kept by semi-civilized people,
has not been subjected to selection by
man, and thus augmented, yet in the
cases just specified this is improbable;
more especially as the characters are con-
fined to the males, or are more strongly
developed in them than in the females. If
it were positively known that the above
African ram is a descendant of the same
primitive stock as the other breeds of sheep,
and if the Berbura male goat with his

mane, dewlap, etc., is descended from the
same stock as other goats, then, assuming
that selection has not been applied to these

characters, they must be due to simple
variability, together with sexually-limited
inheritance.

887. Hence it appears reasonable to ex-
tend this same view to all analogous cases
with animals in a state of nature. Never-
theless I cannot persuade myself that it

generally holds good, as in the case of ex-

traordinary development of hair on the
throat and fore-legs of the male Ammo-
tragus, or in that of the immense beard of
the male Pithecia. Such study as I have
been able to give to nature makes me be-

lieve that parts or organs which are highly
developed, were acquired at some period
for a special purpose. With those ante-

lopes in which the adult male is more
strongly-colored than the female, and
with those monkeys in which the hair on
the face is elegantly arranged and colored
in a diversified manner, it seems probable
that the crests and tufts of hair were
gained as ornaments ; and this I know is

the opinion of some naturalists. If this

be correct, there can be little doubt that

they were gained or at least modified

through sexual selection ; but how far the
same view may be extended to other
mammals is doubtful.

888. Color of the Hair and of the

Naked Skin. I will first give briefly all

the cases known to me, of male quadru-
peds differing in color from the females.
With Marsupials, as I am informed by
Mr. Gould, the sexes rarely differ in this

respect ; but the great red kangaroo of-

cation;'
1 also vol. ii. p. 73: also chap. xx. on the

practice of selection by semi-civilized people. For
the Berbura goat, see Dr. Gray,

'

Catalogue,' Odd,

p. 157.
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fere a striking exception, "delicate blue

being the prevailing tint in those parts of

the female, which in the male are red." 1 *

In the Didelphis opossum of Cayenne the

female is said to be a little more red than
the male. Of the Rodents Dr. Gray re-

marks : "African squirrels, especially
those found in the tropical regions, have
the fur much brighter and more vivid at

some seasons of the year than at others,
and the fur of the male is generally

brighter than that of the female."" Dr.

Gray informs me that he specified the
African squirrels, because, from their un-

usually bright colors, they best exhibit

this difference. The female of the Mus
minutus of Russia is of a paler and dirtier

tint than the male. In a large number of

bats the fur of the male is lighter than in

the female." Mr. Dobson also remarks,
with respect to these animals: "Differ-

ences, depending partly or entirely on the

possession by the male of fur of a much
more brilliant hue, or distinguished by
different markings or by the greater length
of certain portions, are met only, to any
appreciable extent, in the frugivorous bats

in which the sense of sight is well devel-

oped." This last remark deserves atten-

tion, as bearing on the question whether

bright colors are serviceable to male ani-

mals from being ornamental. In one

genus of sloths, it is now established, as

Dr. Gray states, "that the males are orna-
mented differently from the females that
is to say, that they have a patch of soft

short hair between the shoulders, which is

generally of a more or less orange color,
and in one species pure white. The fe

males on the contrary, are destitute of

this mark."
889. The terrestrial Carnivora and In-

sectivora rarely exhibit sexual differences
of any kind, including color. The ocelot

(Felis pardalis), however, is exceptional,
for the colors of the female, compared
with those of the male, are " moins appar-
entes, le fauve etant plus terne, le blanc
moins pur, les raies ayant moins de lar-

geur et les taches moins de diametre." 22

The sexes of the allied Felis mitis also

differ, but in a less degree ; the general
18 Osphranter rufus, Gould, 'Mammals of Aus-

tralia,' 1863, vol. ii. On the Didelphis, Deumarest,
'

Maaimalogie,' p. 056.
10 ' Annals and Mag. of Nat. Hist.' Nov., 1867, p.

825. On the Mus minutus, Desmarest,
' Mammalo-

gie,' p. 304.
* l J. A. Allen, in '

Bulletin of Mus. Comp. Zoolog.
of Cambridge, United States,' 1869, p. 307. Mr.
Dobson on sexual characters in the Chiroptera,
'Proc. Zoolog. Soc.' 1873, p. 241. Dr. Gray on
Sloths, ibid. 1871, p. 436." Desmarest. 'Mammalogie,' 1820, p. 220. On
Felix mitis, Reugger, ibid s. 194.

hues of the female being rather paler than
in the male, with the spots less black.
The marine Carnivora or seals, on the
other hand, sometimes differ considerably
in color, and they present, as we have
already seen, other remarkable sexual
differences. Thus the male of the Otaria

nigrescens of the southern hemisphere is

of a rich brown shade above ; while the

female, who acquires her adult tints

earlier in life than the male, is dark-gray
above, the young of both sexes being of a

deep chocolate color. The male of the
northern Phoca groenlandica is tawny
gray, with a curious saddle-shaped dark
mark on the back ; the female is much
smaller, and has a very different appear-
ance, being

" dull white or yellowish
straw-color, with a tawny hue on the
back ;

" the young at first are pure white,
and can "hardly be distinguished among
the icy hummocks and snow, their color
thus acting as a protection."

23

890. With Ruminants sexual differences
of color occur more commonly than in

any other order. A difference of this kind
is general in the Strepsicerene antelopes ;

thus the male nilghau (Portax picta) is

bluish-gray and much darker than the fe-

male, with the square white patch on the

throat, the white marks on the fetlocks,
and the black spots on the ears all much
more distinct. We have seen that in this

species the crests and tufts of hair are
likewise more developed in the male than
in the hornless female. I am informed by
Mr. Blyth that the male, without shed-

ding his hair, periodically becomes darker

during the breeding-season. Young
males cannot be distinguished from young
females until about twelve months old

;,

and if the male is emasculated before this

period, he never, according to the same
authority, changes color. The importance
of this latter fact, as evidence that the

coloring of the Portax is of sexual origin,
becomes obvious, when we hear24 that
neither the red summer-coat nor the blue

winter-coat of the Virginian deer is at all

affected by emasculation. With most or
all of the highly-ornamented species of

Tragelaphus the males are darker than
the hornless females, and their crests of
hair are more fully developed. In the
male of that magnificent antelope, the

23 Dr. Murie on the Otaria, 'Proc. Zool. Soc'
1869, p. 108. Mr. R. Brown, on the P. groenlandica,
ibid. 1868, p. 417. See also on the colors of seals,
Desmarest, ibid. p. 243. 249.

a* Judge Caton, in 'Trans. Ottawa Acad. of Nat
Sciences,' 1868, p. 4.
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Derbyau eland, the body is redder, the

whole neck much blacker, and the white
band which separates these colors, broader,
than in the female. In the Cape eland

also, the male is slightly darker than the

female. "

891. In the Indian black-buck (A. bezo-

urtica), which belongs to another tribe of

antelopes, the male is very dark, almost
black : while the hornless female is fawn-
colored. We meet in this species, as Mr.

Blyth informs me, with an exactly similar

series of facts, as in the Portax picta,

namely, in the male periodically changing
color during the breeding-season, in the

effects of emasculation on this change,
and in the young of both sexes being indis-

tinguishable from each other. In the

. 4.ntilope niger the male is black, the fe-

male, as well as the young of both sexes,
1 >eing brown ; in A. sing-sing the male is

!;nuch brighter colored than the hornless

female and his chest and belly are blacker;
in the male A. caama, the marks and lines

which occur on various parts of the body
are black, instead of brown, as in the fe-

male ; in the brindled gnu (^4. gorgon)
"the colors of the male are nearly the

same as those of the female, only deeper
and of a brighter hue.''

2 * Other analogous
cases could be added.

892. The Banteng bull (Bos sondaicus)
of the Malayan Archipelago is almost

black, with white legs and buttocks ; the

cow is of a bright dun, as are the young
males until about the age of three years,
when they rapidly change color. The
emasculated bull reverts to the color of the

female. The female Kemas goat is paler,
and both it and the female Copra cegagrus
are said to be more uniformly tinted than
their males. Deer rarely present any
sexual differences in color. Judge Caton,

however, informs me that in the males of

the wapiti deer (Cervus canadensis) the

neck, belly, and legs are much darker than
in the female ; but during the winter the

darker tints gradually fade away and dis-

appear. I may here mention that Judge
Caton has in his park three races of the

" Dr. Gray, 'Cat. of Mamm. in Brit. Mus.' part
iii. 1852. pp. 134-142; also Dr. Gray, 'Gleanings from
the Menagerie of Knowsley.' in which there is a

splendid drawing of the Oreas derbianus: seethe
text on Tragelaphus. For the Cape eland (Oreas

cannu), see Andrew Smith.
'

Zoology of S. Africa.'

pi. 41 and 42. There are also many of these antel-

opes in the Zoological Gardens.
On the Ant. niger, see ' Proc. Zool. 890.' 1850,

p. 133. With respect to an allied species, in which

Desmarest,' Mamnialogie,' p. 468, on the .4. caama.
Andrew Smith. '

Zoology of S. Africa,' on the Gnu.

Virginian deer, which differ slightly in

color, but the differences are almost ex-

clusively confined to the blue winter or

breeding coat ; so that this case may be

compared with those given in a previous
chapter of closely-allied or representative
species of birds, which differ from each
other only in their breeding plumage.'

7

The females of Cervus paludosus of S.

America, as well as the young of both
sexes, do not possess the black stripes on
the nose and the blackish-brown line on
the breast, which are characteristic of the
adult males. 28

Lastly, as I am informed
by Mr. Blyth, the mature male of the

beautifully colored and spotted axis deer is

considerably darker than the female ; and
this hue the castrated male never acquires.

893. The last Order which we need
consider is that of the Primates. The male
of the Lemur macaco is generally coal-

black, while the female is brown ;

" Of
the Quadrumana of the New World, the
females and young of Mycetes caraya are

grayish-yellow and like each other ; in

the second year the young male becomes
reddish-brown ; in the third, black, ex-

cepting the stomach, which, however,
becomes quite black in the fourth or fifth

year. There is also a strongly-marked
difference in color between the sexes of

Mycetes seniculus and Cebus capucinus ;

the young of the former, and I believe of

the latter species, resembling the females.

With Pithecia leucocephala the young
likewise resemble the females, which are

brownish-black above and light rusty-red

beneath, the adult males being black. The
ruff of hair round the face of Ateles mar-

ginatus is tinted yellow in the male and
white in the female. Turning to the Old

World, the males of Hylobates hoolock are

always black, with the exception of a

white band over the brows ; the females

vary from whity-brown to a dark tint

mixed with black, but are never wholly
black.

30 In the beautiful Cercopithecus

** ' Ottawa Academy of Sciences,' May 21, 1868.

pp. 3, 5." S. Mailer, on the Banteng, 'Zoog. Indischen

Archipel.' 183&-1844, tab. 35; see also Raffles, as

quoted by Mr. Blyth. in
' Land and "Water,' 1867. p.

476. On Goats, Dr. Gray, 'Cat. Brit Mus. 'p. 146:

Desmarest, 'Mammalo^ie,' p. 482. On the Cervus

paludosus. Rengger, ibid s. 345.
" Sclater, 'Proc. Zool. Soc.' 1666. p. 1. The

same fact has also been fully ascertained by MM.
Pollen and van Dam. See. also. Dr. Gray in 'An-

nals and Mag. of Nat. Hist.' May, 1871, p. 340.
30 On Mycetes. Rengger, ibid. s. 14; and Brehm,
Illustrirtes Thierleben.' B. i. s. 96, 107. On Ateles,

Desmarest. 'Mammalogie,' p. 75. On Hylobates,
Blyth -Land and Water,' 1867. p. 135 On the

Semnopithecus, S. Mttller,
'

Zoog. Indischen Archi-

pel.' tao. x.
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diana, tne head of the adult male is of an

intense black, while that of the female is

dark gray ; in the former the fur between
the thighs is of an elegant fawn-color, in

the latter it is paler. In the beautiful and
curious mustache monkey (Cercopithecus

cephns) the only difference between the

sexes is that the tail of the male is chest-

nut and that of the female gray ; but Mr.

Bartlett informs me that all the hues be-

come more pronounced in the male when
adult, while in the female they remain as

they were during youth. According to

'the colored figures given by Solomon
Muller, the male of Semnopithecus chry-
somelas is nearly black, the female being

pale brown. In the Cercopithecus cynos-
urus and griseoviridis one part of the

body, which is confined to the male sex,
is of the most brilliant blue or green, and
contrasts strikingly with the naked skin
on the hinder part of the body, which is

vivid red.

894. Lastly, in the baboon family, the

adult male of Cynocephalus hamadryas
differs from the female not only by his

immense mane, but slightly in the color of

the hair and of the naked callosities. In
the drill (C. leucophotus) the females and

young are much paler-colored, with less

green, than the adult males. No other
member in the whole class of mammals is

colored in so extraordinary a manner as
the adult male mandrill (C. mormon).
The face at this age becomes of a fine blue,
with the ridge and tip of the nose of the
most brilliant red. According to some
authors, the face is also marked with
whitish stripes, and is shaded in parts with
black, but the colors appear to be variable.
On the forehead there is a crest of hair,
and on the chin a yellow beard. " Toutes
les parties superieures de leurs cuisses et le

grand espace nu de leurs fesses sont egale-
ment colores du rouge le plus vif , avec un
melange de bleu qui ne manque reellement

pass d'elegance."
31 When the animal is ex-

cited all the naked parts become much
more vividly tinted. Several authors have
used the strongest expressions in describ-

ing these resplendent colors, which they
compare with those of the most brilliant
birds. Another remarkable peculiarity is

that when the great canine teeth are fully
developed, immense protuberances of bone
are formed on each cheek which are deeply

11
Gervais, 'His. Nat. des Mammiferes,' 1854, p.

103. Figures are given of the skull of the male.
Also Desmarest. '

Mammalogie,' p. 70. Geoffrey
St. Hilaire and F. Cuvier, 'Hist. Nat. des Mamm '

.1824, torn. i.

furrowed longitudinally, and the naked
skin over them is brilliantly colored, a*

just described. In the adult females and
in the young of both sexes these protuber-
ances are scarcely perceptible ; and the

naked parts are much less bright colored,

the face being almost black, tinged with
blue. In the adult female, however, the

nose at certain regular intervals of time
becomes tinted with red.

895. In all the cases hitherto given the
male is more strongly or brighter colored
than the female, and differs from the

young of both sexes. But as with some
few birds it is the female which is brighter
colored than the male, so with the Rhesus

monkey (Macacus rhesus) the female has
a large surface of naked skin round the

tail, of a brilliant carmine red, which, as
I was assured by the keepers in the Zo-

ological Gardens, periodically becomes
even yet more vivid, and her face also is

pale red. On the other hand, in the adult
male and in the young of both sexes (as
I saw in the Gardens) neither the naked
skin at the posterior end of the body, nor
the face, show a trace of red. It appears,
however, from some published accounts,
that the male does occasionally, or during
certain seasons, exhibit some traces of the
red. Although he is thus less ornamented
than the female, yet in the larger size of
his body, larger canine teeth, more devel-

oped whiskers, more prominent supercil-

iary ridges, he follows the common rule
of the male excelling the female.

896. I have now given all the cases
known to me of a difference in color be-

tween the sexes of mammals. Some of
these may be the result of variations con-
fined to one sex and transmitted to the
same sex, without any good being gained,
and therefore without the aid of selection.

We have instances of this with our do-

mesticated animals, as in the males of cer-

tain cats being rusty-red, while the females
are tortoise-shell colored. Analogous
cases occur in nature : Mr. Bartlett has
seen many black varieties of the jaguar,
leopard, vulpine phalanger, and wombat :

and he is certain that all, or nearly all these

animals, were males. On the other hand,
with wolves, foxes and apparently Arner-
can squirrels, both sexes are occasionally
born black. Hence it is quite possible
that with some mammals a difference in

color between the sexes, especially when
this is congenital, may simply be the re-

sult, without the aid of selection, of the
occurrence of one or more variations,



THE DESCENT OF MAN. 279

whicli from the first were sexually limited I

in their transmission. Nevertheless it is

improbable that the diversified, vivid, and
contrasted colors of certain quadrupeds,
for instance, of the above monkeys and an-

telopes can thus be accounted for. We
should bear in mind that these colors do
not appear in the male at birth, but only
at or near maturity : and that unlike ordi-

nary variations, they are lost if the male
be emasculated. It is on the whole prob-
able that the strongly marked colors and
other ornamental characters of male quad-
rupeds are beneficial to them in their

rivalry with other males, and have conse-

quently been acquired through sexual se-

lection. This view is strengthened by the

differences in color between the sexes oc-

curring almost exclusively, as may be col-

lected from the previous details, in those

groups and sub-groups of mammals, which

present other and strongly-marked sec-

ondary sexual characters ; these being
likewise due to sexual selection.

897. Quadrupeds manifestly take notice

of color. Sir S. Baker repeatedly observed

that the African elephant and rhinoceros

attacked white or gray horses with special

fury. I have elsewhere shown 32 that half-

wild horses apparently prefer to pair with
those of the same color, and that herds of

fallow-deer of different colors, though liv-

ing together, have long kept distinct. It is

a more significant fact that a female zebra

would not admit the addresses of a male
ass until he was painted so as to resemble
a zebra, and then, as John Hunter remarks,
" she received him very readily. In this

curious fact we have instinct excited by
mere color, which had so strong an effect

as to get the better of everything else.

But the male did not require this, the fe-

male being an animal somewhat similar to

himself, was sufficient to rouse him." 53

898. In an earlier chapter we have seen

that the mental powers of the higher ani-

mals do not differ in kind, though greatly
in degree, from the corresponding powers
of man, especially of the lower and bar-

barous races ; and it would appear that

even their taste for the beautiful is not

widely different from that of the Quadru-
mana. As the negro of Africa raises the

flesh on his face into parallel ridges
' ' or

cicatrices, high above the natural surface,

which unsightly deformities are consid-

" ' The Variation of Animals and Plants under

Domestication,' 1868, vol. ii. pp. 102, 103
" '

Essays and Observations by J . Hunter,'edited

ky Owen, 1861, vol. i. p. 194.

ered great personal attractions ;

" 3* as

negroes and savages in many parts of the
world paint their faces with red, blue,

white, or black bars, so the male man-
drill of Africa appears to have acquired
his deeply-furrowed and gaudily-colored
face from having been thus rendered at-
tractive to the female. No doubt it is to
us a most grotesque notion that the pos-
terior end of the body should be colored
for the sake of ornament even more brill-

iantly than the face ; but this is not more
strange than that the tails of many birds
should be especially decorated.

899. With mammals we do not at pres-
ent possess any evidence that the males
take pains to display their charms before
the female ; and the elaborate manner in

which this is performed by male birds and
other animals, is the strongest argument
in favor of the belief that the females ad-

mire, or are excited by, the ornaments and
colors displayed before them. There is,

however, a striking parallelism between
mammals and birds in all their secondary
sexual characters, namely in their weapons
for fighting with rival males, in their or-

namental appendages, and in their colors.

In both classes, when the male differs from
the female, the young of both sexes al-

most always resemble each other, and in

a large majority of cases resemble the

adult female. In both classes the male
assumes the characters proper to his sex

shortly before the age of reproduction,
and if emasculated at an early period,
loses them. In both classes the change
of color is sometimes seasonal, and the

tints of the naked parts sometimes become
more vivid during the act of courtship.
In both classes the male is almost always
more vividly or strongly colored than the

female, and is ornamented with larger
crests of hair or feathers, or other such ap-

pendages. In a few exceptional cases the

female in both classes is more highly or-

namented than the male. With many
mammals, and at least in the case of one
bird, the male is more odoriferous than
the female. In both classes the voice of

the male is more powerful than that of the

female. Considering this parallelism there

can be little doubt that the same cause,

whatever it may be, has acted on mam-
mals and birds : and the result, as far as

ornamental characters are concerned, may
be attributed, as it appears to me, to the

long-continued preference of the individ-

uals of one sex for certain individuals of

" Sir S. Baker,
' The Nile Tributaries of Abys-

sinia,' 1867.
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the opposite sex, combined with their suc-

cess in leaving a larger number of ofl-

spring to inherit their superior attractions.

900. Equal transmission of ornamental
characters to both sexes. With many
birds, ornaments, which analogy leads us
to believe were primarily acquired by the

males, have been transmitted equally, or
almost equally, to both sexes ; and we
may now inquire how far this view ap-
plies to mammals. With a considerable
number of species, especially of the smaller

kinds, both sexes have been colored, in-

dependently of sexual selection, for the
salte of protection ; but not, as far as I can

judge, in so many cases, nor in so striking
a manner, as in most of the lower classes.

Audubon remarks that he often mistook
the musk-rat. 35 while sitting on the banks
of a muddy stream, for a clod of earth,
so complete was the resemblance. The
hare on her form is a familiar instance of
concealment through color ; yet this prin-

ciple partly fails in a closely-allied species,
the rabbit, for when runuing to its burrow,
it is made conspicuous to the sportsman,
and no doubt to all beasts of prey, by its

upturned white tail. No one doubts that
the quadrupeds inhabiting snow-clad re-

gions have been rendered ^vhite to protect
them from their enemies, or to favor their

stealing on their prey. In regions where
snow never lies for long, a white coat
would be injurious ; consequently, species
of this color are extremely rare in the
hotter parts of the world. It deserves
notice that many quadrupeds inhabiting
moderately cold regions, although they
do not assume a white winter dress, be-
come paler during this season ; and this

apparently is the direct result of the con-
ditions to which they have long been ex-

posed. Pallas 36
states that in Siberia a

change of this nature occurs with the
wolf, two species of Mustela, the domestic
horse, the Equus hemionus, the domestic
cow, two species of antelopes, the musk-
deer, the roe, elk, and reindeer. The roe.
for instance, has a red summer and a
grayish-white winter-coat : and the latter

may perhaps serve as a protection to the
animal while wandering through the leaf-
less thickets, sprinkled with snow and
hoar-frost. If the above-named animals
were gradually to extend their range into
regions perpetually covered with snow,
their pale winter-coats would probably be

15 Fiber zibe.thicus. Audubon and Baehman,
' The

Quadrupeds of N. America.' 184H, p. 109.

',

Novae species Qua-lmpedum e Olirium or-
dine. 1778, p. 7. What I have call d the roe is the
tapreolus sibincussubecaudatus of Pallas

rendered through natural selection, whiter
and whiter, until they became as white as
snow.

901. Mr. Reeks has given me a curious
instance of an animal profiting by being
peculiarly colored. He raised from fifty
to sixty white and brown piebald rabbits
in a large walled orchard ; and he had at
the same time some similarly colored cats
in his house. Such cats, as I have often

noticed, are very conspicuous during day ;

but as they used to lie in watch during the
dusk at the mouths of the burrows, the
rabbits apparently did not distinguish them
from their parti-colored brethren. The
result was that, within eighteen months,
every one of these parti-colored rabbits
was destroyed ; and there was evidence
that this was effected by the cats. Color
seems to be advantageous to another ani-

nml, the skunk, in a manner of which we
I ve had many instances in other classes.
o animal will voluntarily attack one of

these creatures on account of the dreadful
odor which it emits when irritated ; but

during the dusk it would not easily be rec-

ognized and might be attacked by a beast
of prey. Hence it is, as Mr. Belt be-

lieves,
37 that the skunk is provided with a

great white bushy tail, which serves as a

conspicuous warning.
902. Although we must admit thatmjuiy

quadrupeds have received their present
tints either as a protection, or as an aid in

procuring prey, yet with a host of species,
the colors are far too conspicuous and
too singularly arranged to allow us to sup-
pose that they serve for these purposes.
We may take as an illustration certain an-

telopes ; when we see the square white

patch on the throat, the white marks on
the fetlocks, and the round black spots on
the ears, all more distinct in the male of
the Portax picta than in the female;
w*hen we see that the colors are more
vivid, that the narrow white lines on the
flank and the broad white bar on the
shoulder are more distinct in the male
Oreas derbyanus than in the female ;

when we see a similar difference between
the sexes of the curiously-ornamented
Tragelaphus scriptus, we cannot be-

lieve that differences of this kind are of

any service to either sex in their daily hab-
its of life. It seems a much more prob-
able conclusion that the various marks
were first acquired by the males and their

colors intensified through sexual selection,
and then partially transferred to the fe-

males. If this view be admitted, there

'The Naturalist in Nicaragua,' p. 249.
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can l>e little doubt that the t <;u ,'ly ; '.n-.-.v.-

lar colors and marks of many other ante-

lopes, though common to both sexes, have
been gained and transmitted in a like man-
ner. Both sexes, for instance, of the koo-
doo (Strepsiceros kudu) have narrow white
vertical lines on their hind flanks, and an
elegant angular white mark on their fore-

heads. Both sexes in the genus Damalis
are very oddly colored ; in D. pygarga the
hack and neck are purplish-red, shading
on the flanks into black ; and these colors

are abruptly separated from the white

belly and from a large white space on the
buttocks : the head is still more oddly
colored, a large oblong white mask, nar-

rowly-edged with black, covers the face

up to the eyes ; there are three white

stripes on the forehead, and the ears are
marked with white. The fawns of this

species are of a uniform pale yellowish-
brown. In Damalis aibifronsthe coloring
of the head differs from that in the last

species in a single white stripe replacing
the three stripes, and in the ears being al-

most wholly white. 38 After havingstudied
to the best of my ability the sexual differ-

ences of animals belonging to all classes, I

cannot avoid the conclusion that the

curiously-arranged colors of many antel-

opes, though common to both sexes, are
the result of sexual selection primarily ap-

plied to the male.
903. The same conclusion may perhaps

be extended to the tiger, one of the most
beautiful animals in the world, the sexes

of which cannot be distinguished by color,
even by the dealers in wild beasts. Mr.
Wallace believes 38 that the striped coat of

the tiger
' so assimilates with the vertical

stems of the bamboo, as to assist greatly in

concealing him from his approaching
prey." But this view does not appear to

me satisfactory. We have some slight
evidence that this beauty may be due to

sexual selection, for in two species of Felis

the analogous marks and colors are rather

brighter in the male than in the female.

The zebra is conspicuously striped, and

stripes cannot afford any protection on the

open plains of South Africa. Burchell 40

in describing a herd says,
" their sleek ribs

glistened in the sun and the brightness and

regularity of their striped coats presented
a picture of extraordinary beauty, in

which probably they are not surpassed by

I any other quadruped." But as through-
out the whole group of the Equidse the
sexes are identical in color, we have here
no evidence of sexual selection. Never-
theless he who attributes the white and
dark vertical stripes on the flanks of vari-
ous antelopes to this process, will probably
extend the same view to the Royal Tiger
and beautiful Zebra.

904. We have seen in a former chapter
that when young animals belonging to any
class follow nearly the same habits of life

as their parents, and yet are colored in a
different manner, it may be inferred that

they have retained the coloring of some
ancient and extinct progenitor. In the

family of pigs, and in the tapirs, the young
are marked with longitudinal stripes, and
thus differ from all the existing adult

species in these two groups. With many
kinds of deer the young are marked with
elegant white spots, of which their parents
exhibit not a trace. A graduated series

can be follow-ed from the axis deer, both
sexes of which at all ages and during all

seasons are beautifully spotted (the male
being rather more strongly colored than
the female), to species in which neither the
old nor the young are spotted. I will

specify some of the steps in this series.

The Mantchurian deer (Cervus mantchuri-

eus) is spotted during the whole year, but
as I have seen in the Zoological Gardens,
the spots are much plainer during the

summer, when the general color of the
coat is lighter, than during the winter
when the general color is darker and the
horns are fully developed. In the hog-
deer (Hyelaphus porcinus) the spots are

extremely conspicuous during the sum-
mer when the coat is reddish-brown, but

quite disappear during the winter when
the coat is brown. 41 Tn both these spe-
cies the young are spotted. In the Vir-

ginian deer the young are likewise spotted
and about five per cent, of the adult an-

imals living in Judge Caton'spark, as I am
informed by him, temporarily exhibit at

the period when the red summer coat is

being replaced by the bluish winter coat,

a row of spots on each flank, which are

always the same in number, though very
variable in distinctness. From this condi-

tion there is but a very small step to the

complete absence of spots in the adults at

all seasons; and, lastly, to their absence

" See the fine plates in A. Smith's '

Zoology of S.

Africa,' and Dr. Gray's 'Gleanings from the Men-

agerie of Knowsley.'
39 Westminster Review,' July 1, 1867, p. 5.

' Travels in South Africa,
1

1824, vol. ii. p. 315.

41 Dr. Gray, Gleanings from the Menagerie of

Knowsley.
1

p. 64. Mr. Blyth, in speaking ('Land
and Water." 1869, p. 42) of the hog-deer of Ceylon,
says it is more brightly spotted with white than the
common hog-deer, at the season when it renews its

horns.
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at all ages and seasons, as occurs with cer-

tain species. From the existence of this

perfect series, and more especially from
the fawns of so many species being spotted,
we may conclude that the now living
members of the deer family are the de-

scendants of some ancient species which,
like the axis deer, was spotted at all ages
and seasons. A still more ancient pro-

genitor probably somewhat resembled the

Hyomoschus aquaticus for this animal is

spotted, and the hornless males have large
xserted canine teeth, of which some few

true deer still retain rudiments. Hyom-
oschus, also, offers one of those interest-

ing cases of a form linking together two

groups, for it is intermediate in certain

osteological characters between the pachy-
derms and ruminants, which were former-

ly thought to be quite distinct.* 2

905. A curious difficulty here arises. If

we admit that colored spots and stripes
were first acquired as ornaments, how
comes it that so many existing deer, the

descendants of an aboriginally spotted an-

imal, and all the species of pigs and tapirs,

the descendants of an aboriginally striped

animal, have lost in their adult state their

former ornaments? I cannot satisfactorily
answer this question. We may feel almost
sure that the spots and stripes disappeared
at or near maturity in the progenitors of

our existing species, so that they were still

retained by the young ; and, owing to the

law of inheritance at corresponding ages,
were transmitted to the young of all suc-

ceeding generations. It may have been a

great advantage to the lion and puma,
.from the cpen nature of their usual haunts,
to have lost their stripes and to have been

thus rendered less conspicuous to their

prey ; and if the successive variations, by
which this end was gained, occurred

rather late in life, the young would have
retained their stripes, as is now the case.

As to deer, pigs, and tapirs, Fritz Milller

has suggested to me that these animals,

by the removal of their spots or stripes

through natural selection, would have
been less easily seen by their enemies ; and
that they would have especially required
this protection, as soon as the carnivora
increased in size and number during the

tertiary periods. This may be the true

explanation, bur it is rather strange that
the young should not have been thus pro-
tected, and still more so that the adults of
some species should have retained their

spots, either partially or completely, dur-

ing part of the year. We know that,

* Falconerand Cautley,
' Proc. Geolog. Soc.

1
1843.

when the domestic ass varies and becomes
reddish-brown, gray, or black, the stripes
on the shoulders and even on the spine

frequently disappear, though we cannot

explain the cause. Very few horses except
dun colored kinds have stripes on any part
of their bodies, yet we have good reason

to believe that the aboriginal horse was

striped on the legs and spine, and proba-
bly on the shoulders. 43 Hence the disap-

pearance of the spots and stripes in our
adult existing deer, pigs and tapirs, may
be due to a change in the general color of

their coats ; but whether this change was
effected through sexual or natural selec-

tion, or was due to the direct action of the

conditions of life, or to some other un-
known cause, it is impossible to decide.

An observation made by Mr. Sclater well

illustrates our ignorance of the laws which

regulate the appearance and disappear-
ance of stripes ; the species of Asinus
which inhabit the Asiatic continent are

destitute of stripes, not having even the
cross shoulder-stripe, while those which
inhabit Africa are conspicuously striped,
with the partial exception of A. tceniopus
which has only the cross shoulder-stripe
and generally some faint bars on the legs ;

and this species inhabits the almost inter-

mediate region of Upper Egypt and Abys-
sinia."

906. Quadrumana. Before we con-

clude, it will be well to add a few remarks
on the ornaments of monkeys. In most
of the species the sexes resemble each
other in color, but in some, as we have
seen, the males differ from the females,

especially in the color of the naked parts
of the skin, in the development of the

beard, whiskers, and mane. Many spe-
cies are colored either in so extraordinary
or so beautiful a manner, and are fur-

nished with such curious and elegant
crests of hair, that we can hardly avoid

looking at these characters as having been

gained for the sake of ornament. The

accompanying figures (fig. 29 to 33) serve

to show the arrangement of the hair on
the face and head in several species. It

is scarcely conceivable that these crests

of hair, and the strongly contrasted colors

of the fur and skin, can be the result of

mere variability without the aid of selec-

tion ; and it is inconceivable that they can

be of use in any ordinary way to these

43 ' The Variation of Animals and Plants under
Domestication,' 1868, vol. i. p 61-64.

' Proc. Zool. Soc.' 1862, p. 164. See, also, Dr
Hartmann,

' Ann. d. Landw.' Bd. xliil. s. 222.
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animals. If so, they have probably been

gained through sexual selection, though
transmitted equally, or almost equally, to

both sexes. With many of the Quadru-
mana. we have additional evidence of the

action of sexual selection in the greater
size and strength of the males, and in the

greater development of their canine teeth,

in comparison with the females.

907. A few instances will suffice of the

btrnnge manner in which both sexes of

some species are colored, and of the beauty
of others. The face of the Cercopithecus

petaurista is black, the whiskers and beard

being white, with a defined, round, white

spot on the nose, covered with short white

hair, which gives to the animal an almost

ludicrous aspect. The Semnopithecus

frontatus likewise has a blackish face with

a long black beard, and a large naked spot
on the forehead of a bluish-white color.

The face of Macacus lasiotus is du-ty flesh-

colored, with a defined red spot on each
cheek. The appearance of Cercocebus

cetli iops is grotesque, with its black face,

white whiskers and collar, chestnut head,
and a large naked white spot over each

eyelid. In very many species, the beard,

whiskers, and crests of hair round the

face are of a different color from the rest

of the head, and when different, are al-

ways of a lighter tint,
45

being often pure
white, sometimes bright yellow, or red-

dish. The whole face of the South Ameri-
can Brachyurus calvus is of a "

glowing
scarlet hue :

" but this color does not ap-

pear until the animal is nearly mature. 4

The naked skin of the face differs wonder-

fully in color in the various species. It is

often brown or flesh-color, with parts per-

fectly white, and often as black as that of

the most sooty negro. In the Brachyurus
the scarlet tint is brighter than that of the

most blushing Caucasian damsel. It is

sometimes more distinctly orange than in

any Mongolian, and in several species it is

blue, passing into violet or gray. In all

the species known to Mr. Bartlett, in which
the adults of both sexes have strongly-
colored faces, the colors are dull or absent

during early youth. This likewise holds

good with the mandrill and Rhesus, in

which the face and the posterior parts of

the body are brilliantly colored in one sex

alone. In these latter cases we have rea-

son to believe that the colors were acquired

through sexual selection ; and we are

naturally led to extend the same view to

he foregoing species, though both sexes
when adult have their faces colored in the
same manner.

908. Although many kinds of monkeys
are far from beautiful according to our
taste, other species are universally admired
for cheir elegant appearance and bright
colors. The Semnopithecus nemceus,

though peculiarly colored, is described as

extremely pretty ; the orange-tinted face
is surrounded by long whiskers of glossy
whiteness, with a line of chestnut-red over
the eye-brows ; the fur on the back is of a
delicate gray, with a square patch on the

loins, the tail and the fore-arms being of a

pure white; a gorget of chestnut sur

mounts the chest ; the thighs are black,
with the legs chestnut-red. I will mention

only two other monkeys for their beauty ;

and I have selected these as presenting

slight sexual differences in color, which
renders it in some degree probable that

both sexes owe their elegant appearance
to sexual selection. In the mustache-

monkey (Cercopithecus cephus) the general
color of the fur is mottled-greenish with

the throat white ; in the male the end of

the tail is chestnut, but the face is the

most ornamented part, the skin being

chiefly bluish-gray, shading into a blackish

tint beneath the eyes, with the upper lip of

a delicate blue, clothed on the lower edge
with a thin black mustache ; the whiskers

are orange-colored, with the upper part

black, forming a band which extends

backward to the ears, the latter being
clothed with whitish hairs. In the Zoo-

logical Society's Gardens I have often

overheard visitors admiring the beauty of

another monkey, deservedly called Cerco-

pithecus diana ; the general color of the

fur is gray ; the chest and inner surface

of the fore legs are white ; a large trian-

gular defined space on the hinder part of

the back is rich chestnut ;
in the male the

inner sides of the thighs and the abdomen
are delicate fawn-colored, and the top of

the head is black ; the face and ears are

intensely black, contrasting finely with a

white transverse crest over the eye-brows
and a long white peaked beard, of which

the basal portion is black.
47

909. In these and many other monkeys,
the beauty and singular arrangement of

" I observed this fact in the Zoological Gardens
and many cases may be seen in the colored plates
in Geoffroy St. Hilaire and F. Cuvier. Hist. Nat
des Marnmiferes,' torn. i. 1824.

* 6 Bates.
' The Naturalist ou the Amazons, 1863

vol. ii. p. 310,

7 I have seen most of the above monkeys in the

Zoological Society's Gardens. The description of

the Semnopithecus nemceus is taken front Mr W.
C. Martin's Nat. Hist, of Mammalia,' 1841, p. 460 ;

see also pp. 475, 523,
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their colors, and still more the diversified

and elegant arrangement of the crests and
tufts of hair on their heads, force the con-
viction on my mind that these characters
have been acquired through sexual selec-

tion exclusively as ornaments.

910. Summary. The law of battle for

the possession of the female appears to

prevail throughout the whole great class

of mammals. Most naturalists will admit
that the greater size, strength, courage,
and pugnacity of the male, his special

weapons of offense, as well as his special
means of defense, have been acquired or

modified through that form of selection

which I have called sexual. This does not

depend on any superiority in the general

struggle for life, but on certain individuals

of one sex, generally the male, being suc-

cessful in conquering other males, and

leaving a larger number of offspring to in-

herit their superiority than do the less

successful males.

911. There is another and more peace-
ful kind of contest, in which the males
endeavor to excite or allure the females

by various charms. This is probably car-

ried on in some cases by the powerful
odors emitted by the males during the

breeding-season ; the odoriferous glands
having been acquired through sexual se-

lection. Whether the same view can be
extended to the voice is doubtful, for the

vocal organs of the males must have been

strengthened by use during maturity,
under the powerful excitements of love,

jealousy or rage, and will consequently
have been transmitted to the same sex.

Various crests, tufts, and mantles of hair,
which are either confined to the male, or

are more developed in this sex than in the

female, seem in most cases to be merely
ornamental, though they sometimes
serve as a defense against rival males.
There is even reason to suspect that
the branching horns of stags, and the

elegant horns of certain antelopes, though
properly serving as weapons of offense or

defense, have been partly modified for
ornament.

912. When the male differs in color
from the female, he generally exhibits
darker and more strongly-contrasted tints.

We do not in this class meet with the

splendid red, blue, yellow, and green tints,
so common with male birds and many

other animals. The naked parts, however,
of certain Quadrumana must be excepted ;

for such parts, often oddly situated, are

brilliantly colored in some species. The
colors of the male in other cases may be
due to simple variation, without the aid of

selection. But when the colors are diver-

sified and strongly pronounced, when they
are not developed until near maturity, and
when they are lost after emasculation, we
can hardly avoid the conclusion that they
have been acquired through sexual selec-

tion for the sake of ornament, and have
been transmitted exclusively, or almost

exclusively, to the same sex. When both
sexes are colored in the same manner, and
the colors are conspicuous or curiously ar-

ranged, without being of the least appar-
ent use as a protection, and especially
when they are associated with various
other ornamental appendages, we are led

by analogy to the same conclusion, namely,
that they have been acquired through
sexual selection although transmitted to

both sexes. That conspicuous and diversi-

fied colors, whether confined to the males
or common to both sexes, are as a general
rule associated in the same groups and

subgroups with other secondary sexual

characters serving for war or for orna-

ment, will be found to hold good, if we
look back to the various cases given in

this and the last chapter.
913. The law of the equal transmission

of characters to both sexes, as far as color

and other ornaments are concerned, has

prevailed far more extensively with mam-
mals than with birds : but weapons, such
as horns and tusks, have often been trans-

mitted either exclusively or much more

perfectly to the males than to the females.

This is surprising, for, as the males gener-

ally use their weapons for defense against
enemies of all kinds, their weapons would
have been of service to the females. As
far as we can see their absence in this sex
can be accounted for only by the form of

inheritance which has prevailed. Finally,
with quadrupeds the contest between the

individuals of the same sex, whether

peaceful or bloody, has with the rarest ex-

ceptions been confined to the males ; PO

that the latter have been modified through
sexual selection, far more commonly than

the females, either for fighting with each

other or for alluring the opposite sex.
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PART III.

SEXUAL SELECTION IN RELATION TO MAN,

AND CONCLUSION.

CHAPTER XIX.

SECONDARY SEXUAL, CHARACTERS OF

MAN.

Differences between man and woman Causes of
such differences and of certain characters com-
mon to both sexes Law of battle Differences in

mental powers, and voice On the influence of

beauty in determining the marriages of mankind
Attention paid by savages to ornaments Their

ideas of beauty in woman The tendency to ex-

aggerate each natural peculiarity.

914. WITH mankind the differences be-

tween the sexes are greater than in most
of the Quadrumana, but not so great as

in some, for instance, the mandrill. Man
on an average is considerably taller,

heavier, and stronger than woman, with

squarer shoulders and more plainly-pro-
nounced muscles. Owing to the relation

which exists between muscular develop-
ment and the projection of the brows,

1

the superciliary ridge is generally more
marked in man than in woman. His

body, and especially his face, is more

hairy, and his voice has a different and
more powerful tone. In certain races the

women are said to differ slightly in tint

from the men. For instance, Schwein-
furth. in speaking of a negress belonging
to the Monbuttoos, who inhabit the inte-

rior of Africa a few degrees north of the

Equator, says, "Like all her race, she had
a skin several shades lighter than her hus-

band's, being something of the color of

half-roasted coffee."
* As the women labor

in the fields and are quite unclothed, it is

not likely that they differ in color from
the men owing to less exposure to the

weather. European women are perhaps
the brighter colored of the two sexes, as

may be seen when both have been equally

exposed.

1 Schaaffhausen, translation in 'Anthropological
Review,' Oct., 1868, pp. 419. 420. 427.

-The Heart of Africa,' English Trans). 1873,

vol. i . p. 544.

915. Man is more courageous, pugna-
cious and energetic than woman, and has
a more inventive genius. His brain is

absolutely larger but whether or not pro-
portionately to his larger body, has not, I

believe, been fully ascertained. In woman
the face is rounder ; the jaws and the base
of the skull smaller ; the outlines of the

body rounder, in parts more prominent ;

and her pelvis is broader than in man ;

*

but this latter character may perhaps be
considered rather as a primary than a

secondary sexual character. She comes to

maturity at an earlier age than man.
916. As with animals of all classes, so

with man, the distinctive characters of the
male eex are not fully developed until he
is nearly mature ; and if emasculated they
never appear. The beard, for instance, is

a secondary sexual character, and male
children are beardless, though at an early

age they have abundant hair on the head.

It is probably due to the rather late ap-

pearance in life of the successive varia-

tions whereby man has acquired his mas-
culine characters, that they are transmit-

ted to the male sex alone. Male and fe-

male children resemble each other closely,

like the young of so many other animals
in which the adult sexes differ widely ;

they likewise resemble the mature female

much more closely than the mature male.

The female, however, ultimately assumes

certain distinctive characters, and in the

formation of her skull, is said to be inter-

mediate between the child and the man.*

Again, as the young of closely allied

though distinct species do not differ nearly
so much from each other as do the adults,

so it is with the children of the different

races of man. Some have even maintain-

ed that race differences cannot be detected

3 Ecker, translation in 'Anthropological Review,'
Oct.. 1868, pp. 351-366. The comparison of the form
of the skull in men and women has been followed

out with much care by Welcker.
Ecker and Welcker, ibid. p. 352, 355 ; Vogt,

' Lectures on Man,' Eng. translat. p. 81.
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in the infantile skull.' In regard to color,

the new-born negro child is reddish nut-

brown, which soon becomes slaty gray ;

the black color being fully developed
within a year in the Soudan, but not until

three years in Egypt. The eyes of the

negro are at first blue, and the hair chest-

nut-brown rather than black, being curled

only at the ends. The children of the

Australians immediately after birth are

yellowish-brown, and become dark at a

later age. Those of the Guaranysof Para-

guay are whitish-yellow, but they acquire
in the course of a few weeks the yellowish-
brown tint of their parents. Similar ob-

servations have been made in other parts
of America."

917. I have specified the foregoing dif-

ferences between the male and female sex

in mankind, because they are curiously
like those of the Quadrumana. With
these animals the female is mature at an
earlier age than the male ; at least this is

certainly the case in the Cebus azarce."

The males of most species are larger and

stronger than the females, of which fact

the gorilla affords a well-known instance.

Even in so trifling a character as the

greater prominence of the superciliary

ridge, the males of certain monkeys differ

from the females, and agree in this re-

spect with mankind. In the gorilla and
certain other monkeys, the cranium of the
adult male presents a strongly-marked
sagittal crest, which is absent in the fe-

male ; and Ecker found a trace of a simi-

lar difference between the two sexes in the

Australians. 9 With monkeys when there
is any difference in the voice, that of the
male is the more powerful. We have seen
that certain male monkeys have a well-

developed beard, which is quite deficient,
or much less developed in the female. No
instance is known of the beard, whiskers,
or mustache being larger in the female
than in the male monkey. Even in the
color of the beard there is a curious paral-
lelism between man and the Quadrumana,
for with man when the beard differs in

8 Schaaffhausen, 'Anthropolog. Review '
ibid . p.

429.
8 Pruner-Bey, on negro infants as quoted by

Vogt,
' Lectures on Man,' Eng. translat. 1864, p.

189 : for further facts on negro infants, as quoted
from Winterbottoui and Camper, see Lawrence,
'Lectures on Physiology,' etc., 1822, p. 451. For
the infants of the Quaranys, see Kengger,

' Sau-
gethiere,' etc. s. 3. See also Godron, 'Del'Es-
pece,' torn ii. 1859, p. 253. For the Australians,
Waitz,

'

Introduct. to Anthropology,' Eng. translat.
1863, p. 99.

7
Rengger,

'

Saugethiere.' etc., 1830, s. 49.
As in Macacus cynomnlfjus (Desmarest,

' Mam-
malogie,' p. 65), and in Hyiobates agilis (Geoffrey
St.-Hilaire and F. Cuvier, Hist. Nat. des Mamm.
1824, torn. i. p. 2).

'Anthropological Review,' Oct.. 1868. p. 353.

color from the hair of the head, as is com-

monly the case, it is, I believe, almost al-

ways of a lighter tint, being often reddish.

I have repeatedly observed this fact in

England ; but two gentlemen have lately
written to me, saying that they form an

exception to the rule. One of these gen-
tlemen accounts for the fact by the wide
difference in color of the hair on the pater-
nal and maternal sides of his family. Both
had been long aware of this peculiarity
(one of them having often been accused of

dyeing his beard,) and had been thus led

to observe other men, and were convinced
that the exceptions were very rare. Dr
Hooker attended to this little point for me
in Russia, and found no exception to the
rule. In Calcutta, Mr. J. Scott, of the
Botanic Gardens, was so kind as to ob-

serve the many races of men to be seen

there, as well as in some other parts ol!

India, namely, two races in Sikhim, the

Bhoteas, Hindoos, Burmese, and Chinese,
most of which races have very little hair

on the face, and he always found that

when there was any difference in color

between the hair of the head and the

beard, the latter was invariably lighter.
Now with monkeys, as has already been
stated, the beard frequently differs strik-

ingly in color from the hair of the head,
and in such cases it is always of a lighter

hue, being often pure white, sometimes

yellow or reddish. 10

918. In regard to the general hairiness

of the body, the women in all races are
less hairy than the men ; and in some few

Quadrumana the under side of the body
of the female is less hairy than that of the
male. 11

Lastly, male monkeys, like men.
are bolder and fiercer than the females.

They lead the troop, and when there is

danger, come to the front. We thus see

how close is the parallelism between the

sexual differences of man and the Quad-
rumana. With some few species, how-
ever, as with certain baboons, the orang
and the gorilla, there is a considerably

10 Mr. Blyth informs me that he has only seen
one instance of the beard, whiskers, etc., in a mon-
key becoming white with old age, as is so com
rnonly the case with us. This, however, occui ml
in an aged Macacus cynoniolgus. kept in confine
ment, whose mustaches were "remarkably long
and human-like." Altogether this old monkey pre-
sented a ludicrous resemblance to one of the reign-
ing monarchs of Europe, after whom he was uni-

versally nicknamed In certain races of man the
hair on the head hardly ever becomes gray ; thus
Mr. D. Forbes has never, as he informs me, seen an
instance with the Aymarus and Quichuas of S.

America.
1 ' This is the case with the females of several spe-

cies of Hyiobates, see Geoffroy St.-Hilaire and F.

Cuvier,
'

Hist. Nat. des Mamm.' torn. i. See, also,
on H. lar.

'

Penny Cyclopedia,' vol. ii. pp. 149, 150.
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greater difference between the sexes, as in

vhe size of the canine teeth, in the devel-

opment and color of the hair, and espe-

cially in the color of the naked parts of the

kin, than in mankind.
919. All the secondary sexual charac-

ters of man are highly variable, even
w ithin the limits of the same race ; and

they differ much in the several races

These two rules hold good generally

throughout the animal kingdom. In the

excellent observations made on board the

Novara,
1 ' the male Australians were

found to exceed the females by only 65

millim. in height, while with the Javans
the average excess was 218 millim. ; so

that in this latter race the difference in

height between the sexes is more than
thrice as great as with the Australians.

Numerous measurements were carefully
made of the stature, the circumference of

the neck and chest, the length of the back-

bone and of the arms, in various races and

nearly all these measurements show that

the males differ much more from one an-

other than do the females. This fact in-

dicates that, as far as these characters are

concerned, it is the male which has been

chiefly modified, since the several races

diverged from their common stock.

920. The development of the beard and
the hairiness of the body differ remarkably
in the men of distinct races, and even in

different tribes or families of the same
race. We Europeans see this among our-

selves. In the Island of St. Kilda, accord-

ing to Martin,
13 the men do not acquire

beards until the age of thirty or upward,
and even then the beards are very thin.

On the Europaeo-Asiatic continent, beards

prevail until we pass beyond India : though
with the natives of Ceylon they are often

absent, as was noticed in ancient times by
Oiodorus.

1 * Eastward of India beards dis-

appear, as with the Siamese, Malays, Kal-

mucks, Chinese, and Japanese ; neverthe-

less the Ainos,
15 who inhabit the northern-

most islands of the Japan Archipelago,
are the hairiest men in the world. With

negroes the beard is scanty or wanting,

and they rarely have whiskers ; in both

sexes the body is frequently almost desti-

> The results were deduced by Dr. Weisbach

from the measurements made by Drs. K. Scherzer

E,nd Schwarz, see
' Reise der Novara: Anthro-

polog Theil,' 1867. ss. 216. 231, 234, 236. 239, 269.
'

> '

Voyage to St. Kilda
'

(3d edit. 1753). p. 37.

11 Sir J. E. Tennent.
'

Ceylon,
1
vol. ii. 1859. p. 107

18
Quatrefages. 'Revuedes Cours Scientiflques,

A.ug. 29, 1868, p. 630; Vogt
' Lectures on Man,' Eng

translat. p. 127.

ute of fine down. 16 On the other hand,
he Papuans of the Malay Archipelago,
vho are nearly as black as negroes, pos-
sess well-developed beards. 17 In the Pacific
Ocean the inhabitants of the Fiji Archi-

pelago have large bushy beards, while
;hose of the not distant archipelagoes of

Tonga and Samoa are beardless ; but these
men belong to distinct races. In the EUice

roup all the inhabitants belong to the
same race ; yet on one island alone, name-
y Nunemaya, "the men have splendid
beards," while on the other islands "

they
nave, as a rule, a dozen straggling hairs

'or a beard." 18

921. Throughout the great American
:ontinent the men may be said to be beard-

less ; but in almost all the tribes a few
short hairs are apt to appear on the face,

especially in old age. With the tribes of

North America, Catlin estimates that

eighteen out of twenty men are completely
destitute by nature of a beard ; but occa-

sionally there may be seen a man who has

neglected to pluck out the hairs at puberty,
with a soft beard an inch or two in length.
The Guaranys of Paraguay differ from all

the surrounding tribes in having a small

beard, and even some hair on the body,
but no whiskers. 18 I am informed by Mr.

D. Forbes, who particularly attended to

this point, that the Aymarasand Quichuas
of the Cordillera are remarkably hairless,

yet in old age a few straggling hairs occa-

sionally appear on the chin. The men of

these two tribes have very little hair on

the various parts of the body where hair

grows abundantly in Europeans, and the

women have none on the corresponding

parts. The hair on the head, however,

attains and extraordinary length in both

sexes, often reaching almost to the ground;
and this is likewise the case with some of

the N. American tribes. In the amount

of hair, and in the general shape of the

body, the sexes of the American aborig-

ines do not differ so much from each

16 On the beards of negroes, Vogt, 'Lectures,'

etc p 127. Waltz, 'Introduct. to Anthropology,'

Engl. translat. 1863, vol. i. p. 96. It is remarkable

that in the United States Investigations in Military

and Anthropological Statistics of American Sol

diers,' 1869, p. 569) the pure negroes and their

crossed offspring seem to have bodies almost as

hairy as Europeans.
" Wallace, 'The Malay Arch,' vol. ii. 1869, p.

178
18 Dr. J. Barnard Davis, On Oceanic Races, in

'

Anthropolog. Review,' April, 1870, pp. 185, 191.

18 Catlin, 'North American Indians,' 3d edit.

1842, vol. ii . p. 227. On the Guaranys, see Azara,
'

Voyages dans 1' Amerique Merid.' torn. ii. 1809, p.

58 ; also Rengger,
'

Saugethiere von Paraguay, s. 8.
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other, as in most other races.* This fact

is analogous with what occurs with some

closely allied monkeys ; thus the sexes of

the chimpanzee are not as different as

those of the orang or gorilla.
41

922. In the previous chapters we have

seen that with mammals, birds, fishes, in-

sects, etc., many characters, which there

is every reason to believe were primarily

gained through sexual selection by one

sex, have been transferred to the other.

As this same form of transmission has ap-

parently prevailed much with mankind, it

will save useless repetition if we discuss

the origin of characters peculiar to the

male sex together with certain other char-

acters common to both sexes.

923. Law of Battle. With savages, for

instance the Australians, the women are

the constant cause of war both between
members of the same tribe and between
distinct tribes. So no doubt it was in an-

cient times;
" nam fait ante Helenam

mulier teterrima belli causa." With some
of the North American Indians, the con-

test is reduced to a system. That excel-

lent observer, Hearne,
22

says: "It has
ever been the custom among these people
for the men to wrestle for any woman to

whom they are attached ; and, of course,
the strongest party always carries off the

prize. A weak man, unless he be a good
hunter, and well-beloved, is seldom per-
mitted to keep a wife that a stronger man
thinks worth his notice. This custom pre-
vails throughout all the tribes, and causes

a great spirit of emulation among their

youth, who are upon all occasions, from
their childhood, trying their strength and
skill in wrestling." With the Guanas of

South America, Azara states that the men
rarely marry till twenty years old or more,
as before that age they cannot conquer
their rivals.

924. Other similar facts could be given;
but even if we had no evidence on this

head, we might feel almost sure, from the

analogy of the higher Quadrumana,
23 that

70 Prof, and Mrs. Agassiz (' Journey in Brazil,'

p. 530) remark that the sexee of the American In-
dians differ less than those of the negroes and of
the higher races. See also Rengger, ibid. p. 3, on
theGuaranys

21
Riitimeyer, Die Grenzen der Thierwelt ; eine

Betrachtung zu Darwin's Lehre,' 1868, s. 54." A Journey from Prince of Wales Fort,' 8vo.
edit, Dublin, 1796, p. 104. Sir J. Lubbock (' Origin
of Civilization,' 1870, p. 69) gives other and similar
cases in North America. For the Guanas of S
America see Azara,

'

Voyages,' etc., torn. ii. p. 94.
13 On the fighting of the male gorillas, see Dr.

Savage, in ' Boston Journal of Nat. Hist.' vol. v.

1847. p. 4-23. On Presbytis entellus. see the ' Indian
Field,' 1859, p. 146.

I the law of battle had prevailed with man
during the early stages of his develop-

j

ment. The occasional appearance at the
'

present day of canine teeth which project
! above the others, with traces of a diastenia
'

or open space for the reception of the op-

| posite canines, is in all probability a case;

i of reversion to a former state, when the

progenitors of man were provided with

|

these weapons, like BO many existing male

Quadrumana. It was remarked in a
former chapter that as man gradually be-

came erect, and continually used his hands
and arms for fighting with sticks and
stones, as well as for the other purposes of

life, he would have used his jaws and teeth

less and less. The jaws, together with
their muscles, would then have been re-

duced through disuse, as would the teeth

through the not weii understood principles
of correlation and economy of growth ;

for we everywhere see that parts, which
are no longer of service, are reduced in

size. By such steps the original inequality
between the jaws and teeth in the two
sexes of mankind would ultimately have
been obliterated. The case is almost par-
allel with that of many male Ruminants,
in which the canine teeth have been re-

duced to mere rudiments, or have disap-

peared, apparently in consequence of the

development of horns. As the prodigious
difference between the skulls of the two
sexes in the orang and gorilla stands in

close relation with the development of the

immense canine teeth in the males, we
may infer that the reduction of the jaws
and teeth in the early male progenitors of

man must have led to a most striking and
favorable change in his appearance.

925. There can be little doubt that the

greater size and strength of man, in com
parison with woman, together with hie

broader shoulders, more developed mus-

cles, rugged outline of body, his greater

courage and pugnacity, are all due in

chief part to inheritance from his half-hu-

man male ancestors. These characters

would, however, have been preserved or

even augmented during the Jong ages of

man's savagery, by the success of the

strongest and boldest men, both in the

general struggle for life and in their con-

tests for wives, a success which would
have ensured their leaving a more numer-
ous progeny than th^ir less favored breth

ren. It is not probable that the greater

strength of man was primarily acquired
through the inherited effects of his having
worked harder than woman for his own

i subsistence and that of his family ; for
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the women in all barbarous nations are

compelled to work at least as hard as the

men. With civilized people the arbitra-

ment of battle for the possession of the

women has long ceased ; on the other

hand, the men, as a general rule, have to

work harder than the women for their

joint subsistence, and thus their greater

strength will have been kept up.

926. Difference in the Mental Powers

of the two Sexes. With respect to differ-

ences of this nature between man and
woman, it is probable that sexual selec-

tion has played a highly important part.
I am aware that some writers doubt
whether there is any such inherent differ-

ence ; but this is at least probable from
the analogy of the lower animals which

present other secondary sexual characters.

No one disputes that the bull differs in

disposition from the cow, the wild-boar

from the sow, the stallion from the mare,

and, as is well known to the keepers of

menageries, the males of the larger apes
from the females. Woman seems to dif-

fer from man in mental disposition, chiefly
in her greater tenderness and less selfish-

ness ; and this holds good even with sav-

ages, as shown by a well-known passage
in Mungo Park's Travels, and by state-

ments made by many other travelers.

Woman, owing to her maternal instincts,

displays these qualities towards her in-

fants in an eminent degree ; therefore it is

likely that she would often extend them
towards her fellow-creatures. Man is the

rival of other men ; he delights in compe-
tition, and this leads to ambition which

passes too easily into selfishness. These
latter qualities seem to be his natural and
unfortunate birthright. It is generally
admitted that with woman the powers of

intuition, of rapid perception, and perhaps
of imitation, are more strongly marked
than in man ; but some, at least, of these

faculties are characteristic of the lower

races, and therefore of a past and lower

state of civilization.

927. The chief distinction in the intel-

lectual powers of the two sexes is shown

by man's attaining to a higher eminence,
in whatever he takes up, than can woman

whether requiring deep thought, rea-

son, or imagination, or merely the use of

the senses and hands. If two lists were
made of the most eminent men and
women in poetry, painting, sculpture,
music (inclusive both of composition and

performance), history, science, and philos-

ophy, with half-a-dozen names under

each subject, the two lists would not bear

comparison. We may also inter, from
the law of the deviation from averages,
so well illustrated by Mr. Galton, in his
work on '

Hereditary Genius,' that if men
are capable of a decided pre-eminence
over women in many subjects, the aver-

age of mental power in man must be
above that of woman.

928. Among the half-human progeni-
tors of man, and among savages, there
have been struggles between the male?

during many generations for the posses-
sion of the females. But mere bodily
strength and size would do little for vic-

tory, unless associated with courage, per-
severance, and determined energy. With
social animals, the young males have to

pass through many a contest before they
win a female, and the older males have to

retain their females by renewed battles.

They have, also, in the case of mankind,
to defend their females, as well as their

young, from enemies of all kinds, and to

hunt for their joint subsistence. But to

avoid enemies or to attack them with suc-

cess, to capture wild animals, and to fash-

ion weapons, requires the aid of the

higher mental faculties, namely, observa-

tion, reason, invention, or imagination.
These various faculties will thus have
been continually put to the test and se-

lected during manhood ; they will, more-

over, have been strengthened by use dur-

ing this same period of life. Consequently,
in accordance with the principle often al-

luded to, we might expect that they would
at least tend to be transmitted chiefly to

the male offspring at the corresponding

period of manhood.

929. Now, when two men are put into

competition, or a man with a woman,
both possessed of every mental quality in

equal perfection, save that one has higher

energy, perseverance, and courage, the

latter will generally become more emi-

nent in every pursuit, and will gain the

ascendancy.
2* He may be said to possess

genius for genius has been declared by
a great authority to be patience ; and pa-

tience, in this sense, means unflinching,
undaunted, perseverance. But this view
of genius is perhaps deficient ; for with-

out the higher powers of the imagination
and reason, no eminent success can be

gained in many subjects. These latter

faculties, as well as the former, will have
been developed in man, partly through

*
J. Stuart Mill remarks (' The Subjection of

Women,' 1869, p. 122),
" The things in which man

most excels woman are those which require most

plodding, and long hammering at single thoughts,'
1

What is this but energy and perseverance 1
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sexual selection, that is, through the con-

test of rival males, and partly through
natural selection, that is, from success

in the general struggle for life ; and as in

both cases the struggle will have been dur-

ing maturity, the characters gained will

have been transmitted more fully to the

male than to the female offspring. It ac-

cords in a striking manner with this view

of the modification and re-enforcement of

many of our mental faculties by sexual se-

lection, that, firstly, they notoriously un-

dergo a considerable change at puberty,
25

and, secondly, that eunuchs remain

throughout life inferior in these same

qualities. Thus man has ultimately be-

came superior to woman. It is, indeed,

fortunate that the law of the equal trans-

mission of characters to both sexes pre-
vails with mammals ; otherwise it is prob-
able that man would have become as su-

perior in mental endowment to woman,
as the peacock is in ornamental plumage
to the peahen.

930. It must be borne in mind that the

tendency in characters acquired by either

sex late in life, to be transmitted to the

same sex at the same age, and of early

acquired characters to be transmitted to

both sexes, are rules which, though gen-
eral, do not always hold. If they al-

ways held good, we might conclude (but
I here exceed my proper bounds) that the

inherited effects of the early education of

boys and girls would be transmitted

equally to both sexes ; so that the present
inequality in mental power between the

sexes would not be effaced by a similar

course of early training ; nor can it have
been caused by their dissimilar early

training. In order that woman should
reach the same standard as man, she

ought, when nearly adult, to be trained to

energy and perseverance, and to have her
reason and imagination exercised to the

highest point ; and then she would prob-
ably transmit these qualities chiefly to her
adult daughters. All women, however,
could not be thus raised, unless during
many generations those who excelled in

the above robust virtues were married,
and produced offspring in larger numbers
than other women. As before remarked
of bodily strength, although men do not
now fight for their wives, and this form
of selection has passed away, yet during
manhood, they generally undergo a severe

struggle in order to maintain themselves
and their families ; and this will tend to

keep up or even increase their mental

46
Maudsley,

' Mind and Body,' p. 31.

powers, and, as a consequence, the pre-
sent inequality between the sexes.28

931. Voice and Musical Powers. In
some species of Quadrumana there is a

great difference between the adult sexes,
in the power of their voices and in the

development of the vocal organs; and
man appears to have inherited this dif-

ference from his early progenitors. His
vocal cords are about one-third longer
than in woman, or than in boys; and
emasculation produces the same effect on
him as on the lower animals, for it

"
ar-

rests that prominent growth of the thy-
roid, etc., which accompanies the elonga-
tion of the cords." 27 With respect to the
cause of this difference between the sexes,
I have nothing to add to the remarks in

the last chapter on the probable effects of

the long continued use of the vocal or-

gans by the male under the excitement of

love, rage and jealousy. According to

Sir Duncan Gibb,28 the voice and the
form of the larynx differ in the different

races of mankind ; but with the Tartars,
Chinese, etc., the voice of the male is said

not to differ so much from that of the fe-

male, as in most other races.

932. The capacity and love for singing
or music, though not a sexual character
in man, must not here be passed over.

Although the sounds emitted by animals
of all kinds serve many purposes, a strong
case can be made out, that the vocal or-

gans were primarily used and perfected
in relation to the propagation of the spe-
cies. Insects and some few spiders are
the lowest animals which voluntarily pro-
duce any sound ; and this is generally ef-

fected by the aid of beautifully constructed

stridulating organs, which are often con-
fined to the males. The sounds thus

produced consist, I believe in all cases, of

the same note repeated rhythmically ;

^
and this is sometimes pleasing even to

the ears of man. The chief and, in some
cases, exclusive purpose appears to be
either to call or charm the opposite sex.

34 An observation by Vogt bears on this sub-

ject : he cays,
"

It is a remarkable circumstance,
that the difference between the sexes, as regards
the cranial cavity, increases with the development
of the race, so that the male European excels much
more the female, than the negro the negress.
Welcker confirms this statement of Huschke from
his measurements of negro and German skulls."
But Vogt admits (' Lectures on Man,' Eng. translat.

1864, p. 8i)that more observations are requisite on
this point.

27 Owen, 'Anatomy of Vertebrates,
1
vol. iii. p.

603.48 ' Journal of the Anthropology. Soc.' April, 1869,
p. Ivii. and Ixvi.

tf Dr. Scudder,
' Notes on Stridulation,' in

'

Proc.
Boston Soc. of Nat. Hist.' vol. xi. April, 1868.
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932. The sounds produced by fishes

are said in some cases to be made only

by the males during the breeding-season.
All the air-breathing Vertebrata neces-

sarily possess an apparatus for inhaling
and expelling air, with a pipe capable of

being closed at one end. Hence when
the primeval members of this class were

strongly excited and their muscles vio-

lently contracted, purposeless sounds
would almost certainly have been pro-
duced ; and these, if they proved in any
way serviceable, might readily have been
modified or intensified by the preservation
of properly adapted variations. The low-
est Vertebrates which breathe air are

Amphibians; and of these, frogs and
toads possess vocal organs, which are in-

cessantly used during the breeding-sea-
son, and which are often more highly de-

veloped in the male than in the female.

The male alone of the tortoise utters a

noise, and this only during the season of

love. Male alligators roar or bellow dur-

ing the same season. Every one knows
how much birds use their vocal organs as

a means of courtship ; and some species
likewise perform what may be called in-

strumental music.

934. In the class of mammals, with
which we are here more particularly con-

cerned, the males of almost all the spe-
cies use their voices during the breeding-
season much more than at any other

time ; and some are absolutely mute ex-

cepting at this season. With other spe-
cies both sexes, or only the females, use
their voices as a love-call. Considering
these facts, and that the vocal organs of

some quadrupeds are much more largely

developed in the male than in the female,
either permanently or temporarily during
the breeding-season ; and considering
that in most of the lower classes the

sounds produced by the males serve not

only to call but to excite or allure the fe-

male, it is a surprising fact that we have
not as yet any good evidence that these

organs are used by male mammals to

charm the females. The American My-
cetes caraya perhaps forms an exception,
as does the Hylobates agilis, an ape allied

to man. This gibbon has an extremely
loud but musical voice. Mr. Waterhouse
states,*

5 "
It appeared to me that in as-

cending and descending the scale, the in-

tervals were always exactly half-tones ;

and I am sure that the highest note was

* Given in W. C. L. Martin's ' General Intro-

duct, to Nat. Hist, of Mamm. Animals,' 18^1, p.

433; Owen,
*

Anatomy of Vertebrates,' vol. iii. p.

the exact octave to the lowest. The
quality of the notes is very musical ; and
I do not doubt that a good violinist would
be able to give a correct idea of the gib-
bon's composition, excepting as regards
its loudness." Mr. Waterhouse then
gives the notes. Professor Owen, who is

a musician, confirms the foregoing state-
ment, and remarks, though erroneously,
that this gibbon

" alone of brute mam-
mals may be said to sing." It appears to
be much excited after its performance.
Unfortunately, its habits have never been
closely observed in a state of nature ; but
from the analogy of other animals, it is

probable that it uses its musical powers
more especially, during the season of

courtship.

935. This gibbon is not the only spe-
cies in the genus which sings, for my son,
Francis Darwin, attentively listened in the

Zoological Gardens to H. Uuciscus while

singing a cadence of three notes, in true
musical intervals and with a clear musica/
tone. It is a more surprising fact that

certain rodents utter musical sounds.

Singing mice have often been mentioned
and exhibited, but imposture has com-

monly been suspected. We have, how-
ever, at last a clear account by a well-
known observer, the Rev. S. Lockwood,31

of the musical powers of an American
species, the Hesperomys cognatus, belong-
ing to a genus distinct from that of the

English mouse. This little animal was
kept in confinement, and the performance
was repeatedly heard. In one of the two
chief songs,

" the last bar would fre-

quently be prolonged to two or three ; and
she would sometimes change from C
sharp and D to C natural and D, then
warble on these two notes awhile, and
wind up with a quick chirp on C sharp
and D. The distinctness between the
semitones was very marked, and easily

appreciable to a good ear." Mr. Lock-
wood gives both songs in musical nota-

tion; and adds that though this little

mouse " had no ear for time, yet she
would keep to the key of B (two flats)

and strictly in a major key." .... "Her
soft clear voice falls an octave with all

the precision possible ; then at the wind

up, it rises again into a very quick trill on
C sharp and D."

936. A critic has asked how the ears of

man, and he ought to have added of

other animals, could have been adapted
by selection so as to distinguish musical
notes. But this question shows some

11 The * American Naturalist,' 1871, p. 761.
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confusion on the subject ; a noise is the

sensation resulting from the co-existence

of several aerial
"
simple vibrations

"
of

various periods, each of which intermits

so frequently that its separate existence

cannot be perceived. It is only in the

want of continuity of such vibrations, and
in their want of harmony inter se, that a
noise differs from a musical note. Thus
an ear to be capable of discriminating
noises and the high importance of this

power to all animals is admitted by every
one must be sensitive to musical notes.

We have evidence of this capacity even
low down in the animal scale r thus Crus-
taceans are provided with auditory hairs

of different lengths, which have been seen
to vibrate when the proper musical notes

are struck.82 As stated in a previous

chapter, similar observations have been
made on the hairs of the antennas of

gnats. It has been positively asserted by
good observers that spiders are attracted

by music. It is also well known that

some dogs howl when hearing particu-
lar tones.33 Seals apparently appreciate
music, and their fondness for it

" was
well known to the ancients, and is often
taken advantage of by the hunters at

the present day."
84

937. Therefore, as far as the mere per-
ception of musical notes is concerned,
there seems no special difficulty in the
case of man or of any other animal.
Helmholtz has explained on physiolog-
ical principles why concords are agree-
able, and discords disagreeable to the
human ear ; but we are little concerned
with these, as music in harmony is a late

invention. We are more concerned with

melody, and here again, according to

Helmholtz, it is intelligible why the notes
of our musical scale are used. The ear

analyzes all sounds into their component"
simple vibrations," although we are not

conscious of this analysis. In a musical
note the lowest in pitch of these is gener-
ally predominant, and the others which
are less marked are the octave, the

twelfth, the second octave, etc., all har-
monies of the fundamental predominant
note ; any two notes of our scale have
many of these harmonic over-tones in

81
Helmholtz, 'Thdorie Phys. de la Musique,'

1868, p. 187.
33 Several accounts have been published to this

effect. Mr. Peach writes to me that he has repeat-
edly found that an old dog of his howls when B
flat is sounded on the flute, and to no other note.
I may add another instance of a dog always whin-
ing, when one note on a concertina, which was out
of tune, was played.

14 Mr. R. Brown, in
' Proc. Zool. Soc.' 1868, p.

xo.

common. It seems pretty clear then, thai

if an animal always wished to sing pre

cisely the same song, he would guide
himself by sounding those notes in succes-

sion, which possess many over-tones in

common that is, he would choose for

his song, notes which belong to our mu-
sical scale.

938. But if it be further asked why
musical tones in a certain order and

rhythm give man and other animals

pleasure, we can no more give the reason
than for the pleasantness of certain tastes

and smells. That they do give pleasure of

some kind to animals, we may infer from
their being produced during the season
of courtship by many insects, spiders,
fishes, amphibians, and birds ; for unless
the females were able to appreciate such
sounds and were excited or charmed by
them, the persevering efforts of the males,
and the complex structures often pos-
sessed by them alone, would be useless ;

and this it is impossible to believe.

939. Human song is generally admitted
to be the basis or origin of instrumental
music. As neither the enjoyment nor
the capacity of producing musical notes
are faculties of the least use to man in

reference to his daily habits of life, they
must be ranked among the most myste-
rious with which he is endowed. They
are present, though in a very rude condi-

tion, in men of all races, even the most

savage ; but so different is the taste of

the several races, that our music gives no

pleasure to savages, and their music is to

us in most cases hideous and unmeaning.
Dr. Seemann, in some interesting re-

marks on this subject,
85 " doubts whether

even among the nations of Western Eu-

rope, intimately connected as they are by
close and frequent intercourse, the music
of the one is interpreted in the same sense

by the others. By traveling eastward
we find that there is certainly a different

language of music. Songs of joy and

dance-accompaniments are no longer as,

with us, in the major keys, but always in

the minor." Whether or not the half-

human progenitors of man possessed, like

the singing gibbons, the capacity of pro-

ducing, and therefore no doubt of appre-
ciating, musical notes, we know that man
possessed these faculties at a very remote

period. M. Lartet has described two
flutes, made out of the bones and horns

86 ' Journal of Anthropolog. Soc.' Oct., 1870, p.
civ. See also the several later chapters in Sir
John Lubbock's ' Prehistoric Times,' second edi-
tion, i8'6q, which contain an admirable account of
the habits of savages.
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of the reindeer, found in caves together
with flint tools and the remains of extinct

animals. The arts of singing and of

dancing are also very ancient, and are

now practiced by all or nearly all the low-

est races of man. Poetry, which may be

considered as the offspring of song, is

likewise so ancient, that many persons
have felt astonished that it should have
arisen during the earliest ages of which
we have any record.

940. We see that the musical faculties,

which are not wholly deficient in any
race, are capable of prompt and high de-

velopment, for Hottentots and Negroes
have become excellent musicians, al-

though in their native countries they
rarely practice anything that we should
consider music. Schweinfurth, however,
was pleased with some of the simple mel-

odies which he heard in the interior of

Africa. But there is nothing anomalous
in the musical faculties lying dormant in

man : some species of birds which never

naturally sing, can without much diffi-

culty be taught to do so ; thus a house-

sparrow has learnt the song of a linnet.

As these two species are closely allied,

and belo. j to the order of Insessores,
which includes nearly all the singing-
birds in the world, it is possible that a

progenitor of the sparrow may have been
a songster. It is more remarkable that

parrots, belonging to a group distinct

from the Insessores, and having differently
constructed vocal organs, can be taught
not only to speak, but to pipe or whistle

tunes invented by man, so that they must
have some musical capacity. Neverthe-
less it would be very rash to assume that

parrots are descended from some ancient

form which was a songster. Many cases

could be advanced of organs and instincts

originally adapted for one purpose, having
been utilized for some distinct purpose.

36

Hence the capacity for high musical de-

velopment, which the savage races of

man possess, may be due either to the

practice by our semi-human progenitors
of some rude form of music, or simply to

their having acquired the proper vocal

38 Since this chapter was printed. I have seen a
valuable article by Mr. Chauncey Wright (' North
Amer. Review,' Oct.. 1870, page 293), who, in dis-

cussing the above subject, remarks, "There are

many consequences of the ultimate laws or uni-
formities of nature, through which the acquisition
of one useful power will bring with it many re-

sulting advantages as well as limiting disadvan-

tages, actual or possible, which the principje of

utility may not have comprehended in its action."
As I have attempted to show in an early chapter of

this work, this principle has an important bearing
on the acquisition by man of some of his character-

istics.

organs for a different purpose. But in

this latter case we must assume, as in

the above instance of parrots, and as
seems to occur with many animals, that

they already possessed some sense of

melody.
941. Music arouses in us various emo-

tions, but not the more terrible ones of

horror, fear, rage, etc. It awakens the

gentler feelings of tenderness and love,
which readily pass into devotion. In the
Chinese annals it is said,

" Music hath
the power of making heaven descend up-
on earth." It likewise stirs up in us the
sense of triumph and the glorious ardor
for war. These powerful and mingled
feelings may well give rise to the sense
of sublimity. We can concentrate, as
Ur. Seemann observes, greater intensity
of feeling in a single musical note than
in pages of writing. It is probable that

nearly the same emotions, but much
weaker and far less complex, are felt by
birds when the male pours forth his full

volume of song, in rivalry with other

males, to captivate the female. Love is

still the commonest theme of our songs.
As Herbert Spencer remarks,

" music
arouses dormant sentiments of which we
had not conceived the possibility, and do
not know the meaning ; or, as Richtef

says, tells us of things we have not seetf

and shall not see." Conversely, when
vivid emotions are felt and expressed b\

the orator, or even in common speech,
musical cadences and rhythm are instinct-

ively used. The negro in Africa when
excited often bursts forth in song :

" another will reply in song, while the

company, as if touched by a musical wave,
murmur a chorus in perfect unison." 87

Even monkeys express strong feelings in

different tones anger and impatience by
low, fear and pain by high notes.38 The
sensations and ideas thus excited in us

by music, or expressed by the cadences
of oratory, appear from their vagueness,

yet depth, like mental reversions to the

emotions and thoughts of a long-past age.

942. All these facts with respect to

music and impassioned speech become

intelligible to a certain extent, if we may
assume that musical tones and rhythm
were used by our half-human ancestors,

during the season of courtship, when an
imals of ail kinds are excited not only by
love, but by the strong passions of jeal-

ousy, rivalry, and triumph. From the

87 Winwood Reade,
' The Martvrdom of Man.'

1872, p. 441, and ' African Sketch Book," 1873, vol
ii. p. 313.

3 * Rengger,
'

SSugethiere von Paraguay,' s. 49.
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deeply-laid principle of inherited associa-

tions, musical tones in this case would be

likely to call up vaguely and indefinitely

the strong emotions of a long-past age.

As we have every reason to suppose that

articulate speech is one of the latest, as it

certainly is the highest, of the arts ac-

quired by man, and as the instinctive

power of producing musical notes and

rhythms is developed low down in the

animal series, it would be altogether op-

posed to the principle of evolution, if we
were to admit that man's musical capac-

ity has been developed from the tones

used in impassioned speech. We must

suppose that the rhythms and cadences

of oratory are derived from previously

developed musical powers.
89 We can

thus understand how it is that music,

dancing, song, and poetry are such very
ancient arts. We may go even further

than this, and, as remarked in a former

chapter, believe that musical sounds af-

forded one of the bases for the develop-
ment of language.

40

943. As the males of several quad-
rumanous animals have their vocal or-

gans much more developed than in the

females, and as a gibbon, one of the an-

thropomorphous apes, pours forth a
whole octave of musical notes and may
be said to sing, it appears probable that

the progenitors of man, either the males
or females or both sexes, before acquiring
the power of expressing their mutual love

in articulate language, endeavored to

charm each other with musical notes and

rhythm. So little is known about the

use of the voice by the Quadrumana dur-

ing the season of love, that we have no
means of judging whether the habit of

** See the very interesting discussion on the ' Or-
igin and Function of Music,' by Mr. Herbert Speix-
cer, in his collected

'

Essays,' 1858, p. 359. Mr.
Spencer comes to an exactly opposite conclusion to
that at which I have arrived. He concludes, as did
Diderot formerly, that the cadences used in emo-
tional speech afford the foundation from which
music has been developed ; while I conclude that
musical notes and rhytnm were first acquired by the
male or female progenitors of mankind for the sake
of charming the opposite sex. Thus musical tones
became firmly associated with some of the strong-
est passions an animal is capable of feeling, and
are consequently used instinctively, or through as-

sociation, when strong emotions are expressed in

speech. Mr. Spencer does not offer any satisfac-

tory explanation, nor can I, why high or deep
notes should be expressive, both with man and the
lower animals, of certain emotions. Mr. Spencer
gives also an interesting discussion on the rela-
tions between poetry, recitative and song.

40 I find in Lord Monboddo's '

Origin of Lan-
guage,' vol i.

(1774), p. 469, that Dr. Blacklock like-
wise thought

"
that the first language among men

was music, and that before our ideas were expressed
by articulate sounds, they were communicated by
'ones, varied according to different degrees of

Cavity and acuteness.

singing was first acquired by our male or
female ancestors. Women are generally
thought to possess sweeter voices than

men, and as far as this serves as any
guide, we may infer that they first ac-

quired musical powers in order to attract

the other sex.41 But if so, this must have
occurred long ago, before our ancestors
had become sufficiently human to treat

and value their women merely as useful

slaves. The impassioned orator, bard, or

musician, when with his varied tones and
cadences he excites the strongest emotions
in his hearers, little suspects that he uses
the same means by which his half-human
ancestors long ago aroused each other's

ardent passions, during their courtship
and rivalry.

944. The Influence of Beauty in de-

termining the Marriages of Mankind.
In civilized life man is largely, but by no
means exclusively, influenced in the choice

of his wife by external appearance ; but

we. are chiefly concerned with primeval
times, and our only means of forming a

judgment on this subject is to study the

habits of existing semi-civilized and

savage nations. If it can be shown that

the men of different races prefer women
having various characteristics, or con-

versely with the women, we have then to

inquire whether such choice, continued

during many generations, would produce
any sensible effect on the race, either on
one sex or both according to the form of

inheritance which has prevailed.

945. It will be well first to show in

some detail that savages pay the greatest
attention to their personal appearance.

42

That they have a passion for ornament is

notorious ; and an English philosopher

goes so far as to maintain, that clothes

were first made for ornament and not

for warmth. As Professor Waitz re-

marks,
" however poor and miserable

man is, he finds a pleasure in adorning
himself." The extravagance of the naked

41 See an interesting discussion on this subject

by Hackel,
' Generelle Morph,' B. ii. 1866, s. 246.

49 A full and excellent account of the manner in

which savages in all pans of the world ornament

themselves, is given by the Italian traveler. Prof.

Mantegazza,
' Rio de la Plata, Viaggi e Studi,'

1867, pp. 525-545 ; all the following statements,
when other references are not given, are taken

from this work. See, also, Waitz,
' Introduct. to

Anthropolog.' Eng. transl. vol. i. 1863. p. 275. et

passim. Lawrence also gives very full details in

his
'
Lectures on Physiology,' 1822. Since this

chapter was written Sir J. Lubbock has published
his Origin of Civilization,' 1870, in which there is

an interesting chapter on the present subject, and
from which (pp. 42, 48) I have taken some facts

about savages dyeing their teeth and hair, and

piercing their teeth.
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Indians of South America in decorating
themselves is shown "

by a man of large
stature gaining with difficulty enough by
the labor of a fortnight to procure in ex-

change the chica necessary to paint him-

self red." 43 The ancient barbarians of

Europe during the Reindeer period

brought to their caves any brilliant or

singular objects which they happened to

find. Savages at the present day every-
where deck themselves with plumes,
necklaces, armlets, ear-rings, etc. Thev
paint themselves in the most diversified

manner. "
If painted nations," as Hum-

boldt observes,
" had been examined

with the same attention as clothed na-

tions, it would have been perceived that

the most fertile imagination and the most
mutable caprice have created the fash-

ions of painting, as well as those of gar-
ments."

946. In one part of Africa the eyelids
are colored black ; in another the nails

are colored yellow or purple. In many
places the hair is dyed of various tints.

In different countries the teeth are

stained black, red, blue, etc., and in the

Malay Archipelago it is thought shame-
ful to have white teeth "

like those of a

dog." Not one great country can be

named, from the Polar regions in the

north to New Zealand in the south, in

which the aborigines do not tattoo them-
selves. This practice was followed by
the Jews of old, and by the ancient Brit-

ons. In Africa some of the natives tattoo

themselves, but it is a much more com-
mon practice to raise proturbances by
rubbing salt into incisions made in vari-

ous parts of the body ; and these are con-

sidered by the inhabitants of Kordofan
and Darfur " to be great personal attrac-

tions." In the Arab countries no beauty
can be perfect until the cheeks " or tem-

ples have been gashed."
** In South

America, as Humboldt remarks, "a
mother would be accused of culpable in-

difference toward her children, if she did

not employ artificial means to shape the

calf of the leg after the fashion of the

country." In the Old and New Worlds
the shape of the skull was formerly mod--

ified during infancy in the most extraor-

dinary manner, as is still the case in many
places, and such deformities are consid-

ered ornamental. For instance, the sav-

4S Humboldt,
' Personal Narrative.* Eng. Trans-

lat. vol. iv. p. 515 : on the imagination shown in

painting the body, p. 522 ; on modifying the form
Of the calf of the lee, p. 466.

' The Nile Tributaries,.' 1867 ;
' The Albert

N'yanza,' 1866, vol. i. p. aiS.

ages of Colombia 48 deem a much flatten-
ed head " an essential point of beauty."

947. The hair is treated with especial
care in various countries ; it is allowed to

grow to full length, so as to reach to the

ground, or is combed into "a compact
frizzled mop, which is the Papuan's pride
and

glory.
"^ In Northern Africa "a

man requires a period of from eight to ten

years to perfect his coiffure." With
other nations the head is shaved, and in

parts of South America and Africa even
the eyebrows and eyelashes are eradica-
ted. The natives of the upper Nile
knock out the four front teeth, saying
that they do not wish to resemble brutes.
Further south, the Batokas knock out

only the two upper incisors, which, as

Livingstone
47 remarks, gives the face a

hideous appearance, owing to the promi-
nence of the lower jaw ; but these people
think the presence of the incisors most

unsightly, and on beholding some Euro-

peans, cried out, Look at the great
teeth !

"
The chief Sebituani tried in

vain to alter this fashion. In various

parts of Africa and in the Malay Archi-

pelago the natives file the incisors into

points like those of a saw, or pierce them
with holes, into which they insert studs.

948. As the face with us is chiefly ad-
mired for its beauty, so with savages it is

the chief seat of mutilation. In all quar-
ters of the world the septum, and more

rarely the wings of the nose are pierced ;

rings, sticks, feathers, and other orna-
ments being inserted into the holes. The
ears are everywhere pierced and similarly
ornamented, and with the Botocudos and

Lenguas of South America the hole is

gradually so much enlarged that the

lower edge touches the shoulder. In

North and South America and in Africa

either the upper or lower lip is pierced ,

and with the Botocudos the hole in the

lower lip is so large that a disk of wood,
four inches in diameter, is placed in it.

Mantegazza gives a curious account of

the shame felt by a South American na-

tive, and of the ridicule which he excited,

when he sold his tembeta, the large col-

ored piece of wood which is passed

through the hole. In Central Africa the

women perforate the lower lip and wear
a crystal, which, from the movement of

the tongue, has " a wriggling motion, in-

45 Quoted by Prichard,
'

Phys. Hist, of Mankind.'

4th edit. vol. i. 1851, p. 321.
On the Papuans, Wallace, 'The Malay

Archipelago,' vol. ii. p. 445. On the coiffure of

the Africans, Sir S. Baker,
' The Albert N'yanza,

1

vol. i. p. 210.
' '

Travels,' p. 533.
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describably ludicrous during conversa-

tion." The wife of the chief of Latooka

told Sir S. Baker" that Lady Baker " would

be much improved if she would extract

her four front teeth from the lower jaw,
and wear the long pointed polished crys-

tal in her under lip." Further south with

the Makalola, the upper lip is perforated,
and a large metal and bamboo ring, called

a peleU, is worn in the hole.
" This caused

the lip in one case to project two inches

beyond the tip of the nose ; and when the

lady smiled the contraction of the muscles

elevated it over the eyes.
' Why do the

women wear these things?' the venerable

chief, Chinsurdi, was asked. Evidently

surprised at such a stupid question, he re-

plied, 'For beauty! They are the only
beautiful things women have ; men have

beards, women have none. What kind of

person would she be without the pelele ?

She would not be a woman at all with a

mouth like a man, but no beard.' "**

949. Hardly any part of the body, which
can be unnaturally modified, has escaped.
The amount of suffering thus caused must
have been extreme, for many of the opera-
tions require several years for their com-

pletion, so that the idea of their necessity
must be imperative. The motives are va-

rious ; the men paint their bodies to make
themselves appear terrible in battle ; cer-

tain mutilations are connected with re-

ligious rites, or they mark the age of pu-
berty, or the rank of the man, or they
serve to distinguish the tribes. Among
savages the same fashions prevail for long
periods,

60 and thus mutilations, from what-
ever cause first made, soon come to be
valued as distinctive marks. But self-

adornment, vanity, and the admiration of

others, seem to be the commonest motives.
In regard to tattooing, I was told by the
missionaries in New Zealand, that when
they tried to persuade some girls to give
up the practice, they answered, "We
must jusr have a few lines on our lips ;

else when we grow old we shall be so very
ugly." With the men of New Zealand, a
most capable judge" says, "to have fine

* ' The Albert N'yanza,' 1866, vol. i. p. 217.

Livingstone, 'British Association.' 1860; re-

port given in the '

Athenaeum,' July 7, I860, p. 89.
R0 SirS. Baker (ibid. vol. i. p. 210) speaking of

tne natives of Centra! Africa says.
"
every tribe has

a distinct and unchanging fashion for dressing the
hair." See Asrassiz (' Journey in Brazil.' 1868, p. 318]
on the invariability of the tattooing of the Ama-
zonian Indians.
" Rev. R. Taylor,

' New Zealand and its Inhabi
tants,' 1855, p. 152.

tattooed faces was the gtv.at ambition of

;he young both to render themselves at-

;ractive to the ladies, and conspicuous in

war." A star tattooed on the forehead and
a spot on the chin are thought by the wo-
men in one part of Africa to be irresistible

attractions.
8 * In most, but not all parts

of the world, the men are more ornament-
d than the women, and often in a dif-

ferent manner ; sometimes, though rarely,

the women are hardly at all ornamented.
As the women are made by savages to

perform the greatest share of the work,
and as they are not allowed to eat the best

kinds of food, so it accords with the char-

acteristic selfishness of man that they
should not be allowed to obtain, or use the

finest ornaments. Lastly, it is a remarka-
ble fact, as proved by the foregoing quota-
tions, that the same fashions in modifying
the shape of the head, in ornamenting the

hair, in painting, tattooing, in perforating
the nose, lips, or ears, in removing or filing

the teeth, etc., now prevail, and have

long prevailed, in the most distant quar-
ters of the world. It is extremely improb-
able that these practices, followed by so

many distinct nations, should be due to

tradition from any common source. They
indicate the close similarity of the mind of

man, to whatever race he may belong,

just as do the almost universal habits of

dancing, masquerading, and making rude

pictures.
950. Having made these preliminary re-

marks on the admiration felt by savages
for various ornaments, and for deformi-

ties most unsightly in our eyes, let us see

how far the men are attracted by the ap-

pearance of their women, and what are

their ideas of beauty. I have heard it

maintained that savages are quite indif-

ferent about the beauty of their women,
valuing them solely as slaves ; it may
therefore be well to observe that this con-

clusion does not at all agree with the care

which the women take in ornamenting
themselves, or with their vanity. Burch-
ell

"
gives an amusing account of a Bush-

woman who used as much grease, red

ochre, and shining powder "as would have
ruined any but a very rich husband." Site

displayed also " much vanity and too '\ i-

dent a consciousness of her superiority/'
Mr. Winwood Reade informs me that the

negroes of the West Coast often discuss the

beauty of their women. Some competent

11 Mantegazza.
'

Viaggie Studi,' p. 542.
" Travels in S. Africa,' 1824, vol. i. p. 414.
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observers have attributed the fearfully
common practice of infanticide partly to

the desire felt by the women to retain

their good looks." In several regions the

women wear charms and use love-philters
to gain the affections of the men ; and Mr.

Brown enumerates four plants used for

tins purpose by the women of North-
\\Ystvrn America. 85

Hearne/' 6 an excellent observer, who
lived many years with the American In-

dia us. says, in speaking of the women,
Ask a Northern Indian what is beauty,

and lie will answer, a broad flat face,

small eyes, high cheek-bones, three or

four broad black lines across each cheek,
a low forehead, a large broad chin, a clum-

sy hook nose, a tawny hide, and breasts

hanging down to the belt." Pallas, who
visited the northern parts of the Chinese

empire, says "those women are preferred
who have the Mandschu form : that is to

say. a broad face, high cheek-bones, very
broad noses, and enormous ears ;

" " and

Vogt remarks that the obliquity of the

eye. which is proper to the Chinese and

Japanese, is exaggerated in their pictures
for the purpose, as it "seems, of exhibit-

ing its beauty, as contrasted with the eye
of the red-haired barbarians." It is well

known, as Hue repeatedly remarks, that

the Chinese of the interior think Euro-

peans hideous, with their white skins and

prominent noses. The nose is far from

being too prominent, according to our
ideas, in the natives of Ceylon ; yet

" the

Chinese in the seventh century, accustom-
ed to the flat features of the Mongol races,
were surprised at the prominent noses of

the Cingalese : and Thsang described them
as having

'

the beak of a bird, with the

body of a man.' "

931. Finlayson, after minutely describ-

ing the people of Cochin China, says that

their rounded heads and faces are their

chief characteristics; and he adds, "the
roundness of the whole countenance is

more striking in the women, who are
reckoned beautiful in proportion as they
display this form of face." The Siamese
have small noses with divergent nostrils, a

64 See for references. Gerland.
' Ueber das Aus-

sterben der Naturvolker.' 1H68. s. 51, 53, 55 ; also

Az'ir.-i, 'Voyages,' etc., torn. ii. p. 116.
5S On the vegetable productions used by the North-

Western American Indians,
' Pharmaceutical Jour

mil.' vol. x.
58 A Journey from Prince of Wales Fort,' 8vo

edit. 1796, p. 89.
67 Quoted by Prichard,

'

Phys. Hist, of Mankind.'
3d edit. vol. iv. l>-44. p. 519; Vogt.

' Lectures on
Man. 1

Eng. translat. p. 129 On the opinion of the
Chinese on the Cingalese, E. Tennent, 'Ceylon,'
185, vol. ii. p. 107.

wide mouth, rather thick lips, a remarka-
bly large face, with very high and broad
cheek-bones. It is, therefore, not won-
derful that "

beauty, according to our no-
tion is a stranger to them. Yet they con-
sider their own females to be much more
beautiful than those of Europe."

'

952. It is well known that with many
Hottentot women the posterior part of the

body projects in a wonderful manner ;

they are steatopygous : and Sir Andrew
Smith is certain that this peculiarity is

greatly admired by the men. " He once
saw a woman who was considered a

beauty, and she was so immensely de-

veloped behind, that when seated on level

ground she could not rise, and had to push
herself along until she came to a slope.
Some of the women in various negro tribes

have the same peculiarity ; and, accord-

ing to Burton, the Somal men "are said

to choose their wives by ranging them in a

line, and by picking her out who projects
farthest a tergo. Nothing can be more
hateful to a negro than the opposite
form." so

953. With respect to color, the negroes
rallied Mungo Park on the whiteness of

his skin and the prominence of his nose,

both of which they considered as " un-

sightly and unnatural conformations."
He in return praised the glossy jet of their

skins and the lovely depression of their

noses : this they said was "
honeymouth,"

nevertheless they gave him food. The
African Moors, also, "knitted their brows
and seemed to shudder ''

at the whiteness

of his skin. On the eastern coast, the ne-

gro boys, when they saw Burton, cried out

"Look at the white man: does he not

look like a white ape r" On the western

coast, as Mr. Winwood Reade informs me.

the negroes admire a very black skin more
than one of a lighter tint. But their hor-

ror of whiteness may be attributed, ac-

cording to this same traveler, partly to the

belief held by most negroes that demons
and spirits are white, and partly to their

thinking it a sign of ill-health.

954. The Banyai of the more southern

part of the continent are negroes, but
"a great many of them are of a light

88 Prichard as taken from Crawfurd and Finlay-
son, 'Phys. Hist, of Mankind.' vol. iv. pp. 534. 586.

89 Idem illustrissimus viator dixit mihi prsecinc-
torium vel tabulam fceminse, quod nobis teterri-

mum est. quondam pennagno aestimari ab homini-
bus in hac gente. Nunc res mutata est. et censent
talem conformationem minime optandam esse.

' The Anthropological Review.' November. 18C4,

p. 237. For additional references, see Waitz '

Intro-

duct to Anthropology,' Eng. translat. 1863. vol. i

1 p. 105.
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coffee-and-milk color, and, indeed, this

color i* considered handsome throughout
the whole country ;

" so that here we have
a different standard of taste. With the

Kafirs, who differ much from negroes,
" the skin, except among the tribes near

Delagoa Bay, is not usually black, the pre-

vailing color being a mixture of black and

red, the most common shade being choco-

late. Dark complexions, as being most
common are naturaily held in the highest
esteem. To be told that he is light-colored,
or like a white man, would be deemed a

very poor compliment by a Kafir. 1 have
heard of one unfortunate man who was so

very fair that no girl would marry him."

One of the titles of the Zulu king is
" You

who are black." 61 Mr. Galton, in speaking
to me about the natives of S. Africa, re-

marked that their ideas of beauty seem

very different from ours ; for in one tribe

two slim, slight, and pretty girls were not

admired by the natives.

955. Turning to other quarters of the

world ;
in Java, a yellow, not a white girl,

is considered, according to Madame
Pfeiffer. a beauty. A man of Cochin China

''spoke with contempt of the wife of the

English Ambassador, that she had white
teeth like a dog, and a rosy color like that

of potato-flowers." We have seen that

the Chinese dislike our white skin, and
that the N. Americans admire "a tawriy
hide." In S. America, the Yuracaras, who
inhabit the wooded, damp slopes of the

eastern Cordillera, are remarkably pale-

colored, as their name in their own lan-

guage expresses ; nevertheless they con-

sider European women as very inferior to

their own. 62

956. In several tribes of North America
the hair on the head grows to a wonderful

length ; and Catlin gives a curious proof
how much this is esteemed, for the chief

of the Crows was elected to this office from

having the longest hair of any man in the

tribe, namely ten feet and seven inches.

The Aymaras and Quichuas of S. America,
likewise have very long hair ; and this,

as Mr. D. Forbes informs me, is so much
valued as a beauty, that cutting it off was
the severest punishment which he could

I inflict on them. In both the Northern and
Southern halves of the continent the na-

tives sometimes increase the apparent
length of the hair by weaving into it fi-

brous substances. Although the hair on
the head is thus cherished, that on the
face is considered by the North American
Indians " as very vulgar," arid every hair

is carefully readicated. This practice pre-
vails throughout the American continent
from Vancouver's Island in the north to

Tierra del Fuego in the south. When York
Minster, a Fuegian on board the '

Beagle,'
was taken back to his country, the natives
told him he ought to pull out the few
short hairs on his face. They also threat-

ened a young missionary, who was left for

a time with them, to strip him naked, and
pluck the hairs from his face and bodj7

,

yet he was far from being a hairy man.
This fashion is carried so far that the In-

dians of Paraguay eradicate their eye-
brows and eyelashes, saying that they do
not wish to be like horses,

63

957. It is remarkable that throughout
the world the races which are almost com-

pletely destitute of a beard, dislike hairs

on the face and body, and take pains to

eradicate them. The Kalmucks are beard-

less, and they are well known, like the

Americans, to pluck out all strangling
hairs ; and so it is with the Polynesians,
some of the Malays, and the Siamese. Mr.
Veitch states that the Japanese ladies "

all

objected to our whiskers, considering them
very ugly, and told us to cut them off, and
be like Japanese men." The New Zealand-
ers have short, curled beards ; yet they
formerly plucked out the hairs on the face.

They had a saying that " there is no wo-
man for a hairy man ;

" but it would ap-

pear that the fashion has changed in New
Zealand, perhaps owing to the presence of

Europeans, and I am assured that beards

are now admired by the Maories. 6 *

958. On the other hand, bearded races

admire and greatly value their beards ;

among the Anglo-Saxons every part of

the body had a recognized value
; the

loss of the beard being estimated at

61 Mungo Park's 'Travels in Africa,' 4to. 1816,

pp. 53, 131! Burton's statement is quoted by
Schaaffhausen, 'Archiv fur Anthropolog .

'

1866, s.

163. On the Banyai. Livingstone, 'Travels.' p. 64.

On the Kafirs, the Rev. J . Shooter,
' The Kafirs of

Natal and the Zulu Country.' 1857. p. 1.
82 For the Javans and Cochin-Chinese, see Waitz,

'Introduct. to Anthropology,' Eng. translat. vol. i.

p. 3i>5. On the Yura-Caras, A. d'Orligny, as quoted
in Prichard,

'

Phys. Hist, of Mankind,' vol. v. 3d
edit. p. 476.

83 ' North American Indians,' by G. Gatlin, 3d
edit. 1842, vol. i. p. 4 ; vol. ii. p. 227'. On the natives
of Vancouver's Island, see Sproat, 'Scenes and
Studies of Savage Life,' 1868, p. 25. On the Indians
of Paraguay, Araza, 'Voyages,' torn. ii. p 105.

64 On the Siamese, Prichard, ibid. vol. iv. p. 533 :

On the Japanese, Veitch in
' Gardeners' Chronicle.'

1860, p. 1104. On the New Zealanders, Mantegazza,
'

Viaggie Studi,' 1867, p. 526. For the other nations
mentioned, see references in Lawrence,

' Lectures
on Physiology,' etc., 1828, p. 272.
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twenty shillings, while the breaking of a

thigh was fixed at only twelve." 6 In the
East men swear solemnly by their beards.

We have seen that Chinsurdi, the chief of

the Makalolo in Africa, thought that beards
were a great ornament. In the Pacific the

Fijian's beard is ''profuse and bushy, and
is his greatest pride ;

" while the inhabit-

ants of the adjacent archipelagoes of

Tonga and Samoa are ''beardless, and abhor
a rough chin." In one island alone of the

Eilice group
" the men are heavily beard-

ed, and not a little proud thereof." ""

959. We thus see how widely the differ-

ent races of man differ in their taste for

the beautiful. In every nation sufficiently
advanced to have made effigies of their

gods or their deified rulers, the sculptors
no doubt have endeavored to express their

highest ideal of beauty and grandeur.
67

Under this point of view it is well to com-

pare in our mind the Jupiter or Apollo of

the Greeks with the Egyptian or Assyrian
statues ; and these with the hideous bas-

reliefs on the ruined buildings of Central
America.

960. I have met with very few state-

ments opposed to this conclusion. Mr.
Winwood Reade, however, who has had

ample opportunities for observation, not

only with the negroes of the West Coast of

Africa, but with those of the interior who
have never associated with Europeans, is

convinced that their ideas of beauty are on
the ichole the same as ours : and Dr. Rohlfs
writes to me to the same effect with re-

spect to Bornu and the countries inhabited

by the Pullo tribes. Mr. Reade found that
he agreed with the negroes in their estima-
tion of the beauty of the native girls ; and
that their appreciation of the beauty of

European women corresponded with ours.

They admire long hair, using artificial

means to make it appear abundant ; they
admire also a beard, though themselves

very scantily provided. Mr. Reade feels

doubtful what kind of a nose is most ap-
preciated : a girl has been heard to say, "I
do not want to marry him, he has got no
nose ;

" and this shows that a very flat nose
is not admired. We should, however, bear
in mind that the depressed, broad noses
and projecting jaws of the negroes of the
West Coast are exceptional types with the
inhabitants of Africa. Notwithstanding

6S Lubbock. 'Origin of Civilization,' 1870, p. 321.
68 Dr. Barnard Davis quotes Mr. Prichard and

others for these facts in regard to the Polynesians,
in 'Anthropological Review,' April. 1870, p. 185, 191.

67 Ch. Comte has remarks to this effect in his
'

Trait6 de Legislation,' 3d. edit. 1837, p. 136.

the foregoing statements, Mr, Reade ad-
mits that negroes

" do not like the color of
our skin : they look on blue eyes with
aversion, and they think our noses too

long and our lips too thin." He does not
think it probable that negroes would ever
prefer the most beautiful European wo-
man, on the mere grounds of physical ad-
miration, to a good-looking negress.

68

961. The general trutli of the principle,
long ago insisted on by Humboldt,

89 that
man admires and often tries to exaggerate
whatever characters nature may have
given him, is shown in many ways. The
practice of beardless races extirpating
every trace of a beard, and often all the
hairs on the body, affords one illustration.

The skull has been greatly modified dur-

ing ancient and modern times by many
nations : and there can be little doubt that
this has been practiced, especially in N.
and S. America, in order to exaggerate
some natural and admired peculiarity.

Many American Indians are known to ad-
mire a head so extremely flattened as to

appear to us idiotic. The natives on the
north-western coast compress the head
into a pointed cone ; and it is their con-
stant practice to gather the hair into a
knot on the top of the head, for the sake,
as Dr. Wilson remarks, "of increasing the

apparent elevation of the favorite conoid
form." The inhabitants of Arakhan "ad-
mire a broad, smooth forehead, and in

order to produce it, they fasten a plate of

lead on the heads of the new-born children."

On the other hand, "a broad, well-rounded

occiput is considered a great beauty" by
the natives of the Fiji islands.

70

962. As with the skull, so with the
nose ; the ancient Huns during the age

68 The ' African Sketch Book/ vol. ii. 1873, pp.
253, 394, 521. The Fuegians, as I have been informed

by a missionary who long resided with them, con-
sider European women as extremely beautiful ; but
from what we have seen of the judgment of the
other aborigines of America. I cannot but thin k that
this must be a mistake, unless indeed the statement
refers to the few Fuegians who have lived for sonu
time with Europeans, and who must consider us as,

superior beings. I should add that a most experi.
enced observer, Capt. Burton, believes that a
woman whom we consider beautiful is admired
throughout the world, 'Anthropological Review,'
March, 1864. p. 245.

89 'Personal Narrative,' Eng. translat. vol. iv. p
518, and elsewhere. Mantegazza, in his 'Viaggi*
Studi,' 1867, strongly insists on this same principle.

70 On the skulls of the American tribes, see Nott
and Gliddon. 'Types of Mankind.' 1854. p. 440;
Prichard, 'Phys. Hist of Mankind,' vol. i. &1 edit

p. 321 ; on the natives of Arakhan. ibid. vol. iv. p.

506) gives an excellent r6sum6 on this subject.
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of Attiia were accustomed to flatten the

noses of their infants with bandages,
" for

the sake of exaggerating a natural con-

formation." With the Tahitians, to be

called long-nose is considered as an insult,

and they compress the noses and foreheads
j

of their children for the sake of beauty.
The same holds with the Malays of Suma-
tra, the Hottentots, certain Negroes, and
the natives of Brazil.

71 The Chinese have

by nature unusually small feet ;

7a and it is

well known that the women of the upper
classes distort their feet to make them still

smaller. Lastly, Humboldt thinks that the

American Indians prefer coloring their

bodies with red paint in order to exagger-
ate their natural tint ; an$ until recently

European women added to their naturally

bright colors by rouge and white cosmet-
ics ; but it may be doubted whether bar-

barous nations have generally had any
such intention in painting themselves.

963. In the fashions of our own dress

we see exactly the same principle and the

same desire to carry every point to an ex-

treme ; we exhibit, also, the same spirit of

emulation. But the fashions of savages
are far more permanent than ours ; and
whenever their bodies are artificially modi-

fied, this is necessarily the case. The Arab
women of the Upper Nile occupy about
three days in dressing their hair ; they
never imitate other tribes,

" but simply vie

with each other in the superlativeness of

their own style." Dr. Wilson, in speaking
of the compressed skulls of various Ameri-
can races, adds, "such usages are among
the least eradicable, and long survive the
shock of revolutions that change dynasties
and efface more important national pecu-
liarities."

7S The same principle comes into

play in the art of breeding ; and we can
thus understand, as I have elsewhere ex-

plained,
74 the wonderful development of

the many races of animals and plants,
which have been kept merely for orna-
ment. Fanciers always wish each char-
acter to be somewhat increased ; they do
not admire a medium standard ; they cer-

Tl On the Huns, Godron,
' De 1'Espece,' torn, ii

1859. p. 300. On the Tahitians, Waitz,
' Anthro-

polog.' Eng. translat. vol. i. p. 305. Marsden,
quoted by Prichard.

'

Phys. Hist, of Mankind.' 3d
edit. vol. v. p. 67. Lawrence,

'

Lectures on Physi-
ology,' p. 3tf.

' This fact was ascertained in the ' Reise der
Novara: Anthropolog, Theil,' Dr. Weisbach, 1867,
B. 265." Smithsonian Institution,' 1863. p. 289 On the
fashions of Arab women, Sir 8. Baker,

' The Nile
Tributaries.' 1867, p. li 1.

r* ' The Variation of Animals and Plants under
on,' yoj, j, p. gjj; vol. >j, p, 240,

tainly do not desire any great and abrupt
change in the character of their breeds ;

they admire solely what they are accus-

tomed to, but they ardently desire to see

each characteristic feature a little more
developed.

964. The senses of man and of the lower
animals seem to be so constituted that

brilliant colors and certain forms, as well
as harmonious and rhythmical sounds,

give pleasure and are called beautiful ;

but why this should be so, we know not.

It is certainly not true that there is in the
mind of man any universal standard of

beauty with respect to the human body. It

is, however, possible that certain tastes

may in the course of time become inherit-

ed, though there is no evidence in favor of

this belief ; and if so, each race would pos-
sess its own innate ideal standard of beauty.
It has been argued

76 that ugliness consists

in an approach to the structure of the

lower animals, and no doubt this is partly
true with the more civilized nations, in

which intellect is highly appreciated ; but
this explanation will hardly apply to all

forms of ugliness. The men of each race

prefer what they are accustomed to ; they
cannot endure any great change ; but

they like variety, and admire each char-

acteristic carried to a moderate extreme. 76

Men accustomed to a nearly oval face, to

straight and regular features, and to bright

colors, admire, as we Europeans know,
these points when strongly developed. On
the other hand, men accustomed to a broad

face, with high cheek-bones, a depressed
nose, and a black skin, admire these pecu-
liarities when strongly marked. No doubt
characters of all kinds may be too much
developed for beauty. Hence a perfect

beauty, which implies many characters

modified in a particular manner, will be in

every race a prodigy. As the great anato-

mist Bichat long ago said, if every one
were cast in the same mold ; there would
be no such thing as beauty. If all our
women were to become as beautiful as

the Venus de' Medici, we should for a
time be charmed ; but we should soon
wish for variety ; and as soon as we hud
obtained variety, we should wish to see

certain characters a little exaggerated be-

yond the then existing common standard.

78 Schaaffhausen, 'Archiv. fur Anthropologie,'
1866, s. 164.

76 Mr. Bain has collected ('Mental and Moral
Science,' 1668, pp. 304-314) about a dozen more or
less different theories of the idea of beauty; but
none are quite the same as that here give); ,
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CHAPTER XX.

8ECONDAKY BBXUAL CHARACTERS OF

MAN. Continued.

On the effects of the continued selection of women .

according to a different standard of beauty in
|

each race- On the causes which interfere with
I

sexual selection in civilized and savage nations

Conditions favorable to sexual selection during
primeval times On themanner of action of sex-

ual selection with mankind On the women in

savage tribes having some power to choose
their husbands--Absence of hair on the body,
and development of the beard Color of the
skin Summary.

965. WE have seen in the last chapter
that with all barbarous races ornaments,
dress, and external appearance are highly
valued ; and that the men judge of the

beauty of their women by widely different

standards. We must next inquire whether
this preference and the consequent selec-

tion during many generations of those

women, which appear to the men of each
race the most attractive, has altered the

character either of the females alone, or

of both sexes. With mammals the general
rule appears to be that characters of all

kinds are inherited equally by the males
and females ; we might therefore expect
that with mankind any characters gained
by the females or by the males through
sexual selection, would commonly be

transferred to the offspring of both sexes.

If any change has thus been effected, it is

almost certain that the different races

would be differently modified, as each has

its own standard of beauty.
966. With mankind, especially with

savages, many causes interfere with the

action of sexual selection as far as the

bodily frame is concerned. Civilized men
are largely attracted by the mental charms
of women, by their wealth, and especially

by their social position ; for men rarely

marry into a much lower rank. The men
who succeed in obtaining the more beauti-

ful women, will not have a better chance
of leaving a long line of descendants than
other men with plainer wives, save the

few who bequeath their fortunes accord-

ing to primogeniture. With respect to the

opposite form of selection, namely of the

more attractive men by the women, al-

though in civilized nations women have
free or almost free choice, which is not the

case with barbarous races, yet their choice

is largely influenced by the social position
and wealth of the men ; and the success of

the latter in life depends much on their

intellectual powers and energy, or on the

fruits of these same powers in their fore-

fathers. No excuse is needed for treating
this subject in some detail ; for, as the
German philosopher Schopenhauer re-

marks, the final aim of all love intrigues,
be they comic or tragic, is really of more
importance than all other ends in human
life. What it all turns upon is nothing
less than the composition of the next gen-
eration. ... It is not the weal or woe of

any one individual, but that of the human
race to come, which is here at stake." 1

967. There is, however, reason to be-

lieve that in certain civilized and semi-
civilized nations sexual selection has ef-

fected something in modifying the bodily
frame of some of the members. Many
persons are convinced, as it appears to me
with justice, that our aristocracy, includ-

ing under this term all wealthy families in

which primogeniture has long prevailed,
from having chosen during many genera-
tions from all classes the more beautiful

women as their wives, have become hand-

somer, according to the European stand-

ard, than the middle classes ; yet the mid-
dle classes are placed under equally favor-

able conditions of life for the perfect

development of the body. Cook remarks
that the superiority in personal appearance
" which is observable in the erees or no-

bles in all the other islands (of the Pacific)
is found in the Sandwich Islands ;

" but
this may be chiefly due to their better

food and manner of life.

968. The old traveler Chardin, in de-

scribing the Persians, says their ' ' blood is

now highly refined by frequent intermixt-

ures, with the Georgians and Circassians,

two nations which surpass all the world in

personal beauty. There is hardly a man
cf rank in Persia who is not born of a

Georgian or Circassian mother." He adds

that they inherit their beauty,
" not from

their ancestors, for without the above

mixture, the men of rank in Persia, who
are descendants of the Tartars, would be

extremely ugly."
2 Here is a more curi-

ous case ; the priestesses who attended the

temple of Venus Erycina at San-Giuliano

in Sicily, were selected for their beauty
out of the whole of Greece ; they were not

vestal virgins, and Quatrefages,' who

1 'Schopenhauer and Darwinism,' in 'Journal of

Anthropology.' Jan., 1871, p. 323.
* These quotations are taken from Lawrence

('Lectures on Physiology.' etc.. 1823. p. 393), who
attributes the beauty of the upper classes in Eng-

|

land to the men having long selected the more
I beautiful women.
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states the forgoing fact, says that the

women of San-Giulianoarenow famous as

the most beautiful in the island, and are

sought by artists as models. But it is ob-

vious that the evidence in all the above
cases is doubtful

969. The following case, though relating
to savages, is well worth giving from its

curiosity. Mr Winwood Reade informs
me that the Jollofs. a tribe of negroes on
the west coast of Africa,

' ' are remarkable
for their uniformly fine appearance." A
friend of his asked one of these men,
" How is it that every one whom I meet is

so fine-looking, not only your men, but

your women?" The Jollof answered, "It
is very easily explained : it has always
been our custom to pick out our worse-

looking slaves and to sell them." It need

hardly be added that with all savages, fe-

male slaqes serve as concubines. That
this negro should have attributed, whether

rightly or wrongly, the fine appearance of

of his tribe the long-continued elimination

of the ugly women is not so surprising as

it may at first appear ; for I have else-

where shown* the negroes fully appreciate
the importance of selection in the breeding
of their domestic animals, and I could

give from Mr. Eeade additional evidence
on this head.

970. The Causes which prevent or check
the Action of Sexual Selection with Sav-

ages. The chief causes are, first, so-callod

communal marriages or promiscuous in-

tercourse : secondly, the consequences of
female infanticide ; thirdly, early be-

trothals ; and lastly, the low estimation in

which women are held, as mere slaves.

These four points must be considered in

some detail.

971. It is obvious that as long as the

pairing of man, or of any other animal, is

left to mere chance, with no choice ex-

erted by either sex, there can be no sexual
selection ; and no effect will be produced
on the offspring by certain individuals

having had an advantage over others in

their courtship. Now it is asserted that
there exist at the present day tribes which
practice what Sir J. Lubbock by courtesy
calls communal marriages : that is, all the
men and women in the tribe are husbands
and wives to one another. The licentious-
ness of many savages is no doubt astonish-

ing, but it seems to me that more evidence
is requisite, before we fully admit that

3
Anthropologie,'

' Revue des Oours Scien-

flques.' Oct., 1868, p. 721.
* The Variation of Animals and Plants under

Domestication,' vol. i. p. 207.

thtir intercourse is in any case promiscu-
ous. Nevertheless all those who have
most closely studied the subject.' and
whose judgment is worth much more than

mine, believe that communal marriage
(this expression being variously guarded)
was the original and universal form
throughout the world, including therein
the intermarriage of brothers and sisters.

The late Sir A. Smith, who had traveled

widely in S. Africa, and knew much about
the habits of savages there and elsewhere,

expressed to me the strongest opinion that
no race exists in which woman is consid-
ered as the property of the community I

believe that his judgment was largely de-

termined by what is implied by the term

marriage. Throughout the following dis-

cussion I use the term in the same sense
as when naturalists speak of animals as

monogamous, meaning thereby that the
male is accepted by or chooses a single fe-

male, and lives with her either during the

breeding season or for the whole year,

keeping possession of her by the law of

might ; or, as when they speak of a poly-
gamous species, meaning that the male
lives with several females. This kind of

marriage is all that concerns us here, as it

suffices the work of sexual selection. But
I know that some of the writers above re-

ferred to, imply by the term marriage, a

recognized right, protected by the tribe.

972. The indirect evidence in favor of
the belief of the former prevalence of
communal marriages is strong, and rests

chiefly on the terms of relationship which
are employed between the members of
the same tribe, implying a connection
with the tribe, and not with either

parent. But the subject is too large
and complex for even an abstract to be
here given, and I will confine myself
to a few remarks. It is evident in the
case of such marriages, or where the

marriage tie is very loose, that the rela-

tionship of the child to its father cannot

8 Sir J. Lubbock, 'The Origin of Civilization,'

1870, chap. iii. especially pp. 60-67. Mr. M'Lennan,
in his extremely valuable work on ' Primitive Mar-

riage,' 1865, p. 162, speaks of the union of the sexes
"
in the earliest times as loose, transitory, and in

some degree promiscuous." Mr. M'Lennan and
Sir J. Lubboc'c have collected much evidence on
the extreme licentiousness of savages at the present
time. Mr. L. H. Morgan, in his interesting memoir
on the classiflcatory system of relationship ('Proc.
American Acad . of Sciences,

1
vol. vii. Feb. 1S68. p.

475), concludes that polygamy and all forms of

marriage during primeval times were essentially
unknown. It appears also, from Sir J. Lubbock's
work,- that Bachofen likewise believes that com-
munal intercourse originally prevailed.
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\> knovrn. But it seems almost incredible I would naturally have become his sole and
that the relationship of the child to its valuable property. Thus the practice of
mother should ever be completely ignored, capturing wives might have arisen ; and
especially as the women in most savage from the honor so gained it might ulti-

tribes nurse their infants for a long time.

Accordingly, in many cases the lines of

descent are traced through the mother
alone, to the exclusion of the father. But
in other cases the terms employed express
a connection with the tribe alone, to the
exclusion even of the mother. It seems

possible that the connection between the
related members of the same barbarous

tribe, exposed to all sorts of danger, might
i>e so much more important, owing to the
need of mutual protection and aid, than
that between the mother and her child, as

to lead to the sole use of terms expressive
of the former relationships ; but Mr. Mor-

gan is convinced that this view is by no
means sufficient.

973. The terms of relationship used in

different parts of the world may be di-

vided, according to the author just quoted,
into two great classes, the classificatory
and descriptive, the latter being employed
by us. It is the classificatory system
which so strongly leads to the belief, that
communal and other extremely loose forms
of marriage were originally universal. But
as far as I can see, there is no necessity on
this ground for believing in absolutely

promiscuous intercourse ; and I am glad
to find that this is Sir. J. Lubbock's view.
Men and women, like many of the lower

animals, might formerly have entered into

strict though temporary unions for each
birth, and in this case nearly as much con-
fusion would have arisen in the terms of

relationship, as in the case of promiscuous
intercourse. As far as sexual selection is

concerned, all that is required is that choice
should be exerted before the parents unite,
and it signifies little whether the unions
last for life or only for a season.

974. Besides the evidence derived from
the terms of relationship, other lines of

reasoning indicate the former wide prev-
alence of communal marriage. Sir. J.

Lubbock accounts' for the strange and
widely-extended habit of exogamy that

is, the men of one tribe taking wives from
a distinct tribe, by communism having
been the original form of intercourse ; so
that a man never obtained a wife for him-
self unless he captured her from a neigh-
boring and hostile tribe, and then she

Address to British Association
' On the Social

and Religious Condition of the Lwer Races of
Man,' 1870, p. 20.

mately have become the universal habit.

According to Sir J. Lubbock we can also
thus understand "the necessity of expia-
tion for marriage as an infringement of
tribal rites, since, according to old ideas, a
man had no right to appropriate to him-
self that which belonged to the whole
tribe." Sir J. Lubbock further gives a
curious body of facts showing that in old

times high honor was bestowed on women
who were utterly licentious : and this, as
he explains, is intelligible, if we admit that

promiscuous intercourse was the aborig-
inal, and therefore long revered custom of

the tribe.
7

975. Although the manner of develop-
ment of the marriage-tie is an obscure

subject, as we may infer from the diver-

gent opinions on several points between
the three authors who have studied it most

closely, namely, Mr. Morgan, Mr. M'Len-
nan, and Sir J. Lubbock, yet from the

foregoing and several other lines of evi-

dence it seems probable that the habit of

marriage, in any strict sense of the word,
has been gradually developed, and that

almost promiscuous or very loose inter-

course was once extremely common
throughout the world. Nevertheless from
the strength of the feeling of jealousy all

through the animal kingdom, as well as

from the analogy of the lower animals,
more particularly of those which come
nearest to man, I cannot believe that

absolutely promiscuous intercourse pre-
vailed in times past, shortly before man
attained to his present rank in the zoo-

logical scale,

to show, is

Man, as I

certainly
some ape-like creature.

have attempted
descended from
With the exist-

ing Quadrumana, as far as their habits

are known, the males of some species
are monogamous, but live during only a

part of the year with the females ; of

this the orang seems to afford an in-

stance. Several kinds, for example some
of the Indian and American monkeys,
are strictly monogamous, and associate

all the year around with their wives.

7
'Origin of Civilization.' 1870, p, 86. In the

several works above quoted, there will be found
copious evidence on relationship through the fe-

males alone, or with the tribe alone.
8 Mr. C. Staniland Wake argues strongly (' An-

thropologia.' March, 1874, p. 197) against the views
held by these three writers on the former preva-
lence of almost promiscuous intercourse ; and he
thinks that the classificatory system of relationship
can be otherwise explained.



304 BEACON LIGHTS OF SCIENCE.

Others are polygamous, for example the

gorilla and several American species, and
each family lives separate. Even when
this occurs, the families inhabiting the

same district are probably somewhat so-

cial : the chimpanzee, for instance, is occa-

sionally met with in large bands. Again,
other species are polygamous, but several

males, each with his own females, live as-

sociated in a body, as with several species
of baboon s." We may indeed conclude

from what we know of the jealousy of all

male quadrupeds, armed as many of them
are. with special weapons for battling with

their rivals, that promiscuous intercourse

in a state of nature is extremely improba-
ble. The pairing may not last for life, but

only for each birth ; yet if the males which
are the strongest and best able to defend or

otherwise assist their females and young,
were to select the more attractive females,
this would suffice for sexual selection.

976. Therefore, looking far enough back
in the stream of time, and judging from
the social habits of man as he now exists,

the most probable view is that he aborigin-

ally lived in small communities, each with
a single wife, or if powerful with several,

whom he jealously guarded against all

other men. Or he may not have been a
social animal, and yet have lived with
several wives, like the gorilla ; for all the

natives "
agree that but one adult male is

seen in a band ; when the young male

grows up, a contest takes place for mas-

tery, and the strongest, by killing and
driving out the others, establishes himself

as the head of the community."
10 The

younger males, being thus expelled and

wandering about, would, when at last suc-

cessful in finding a partner, prevent too

close interbreeding within the limits of the
same family.

977. Although savages are now ex-

tremely licentious, and although commu-
nal marriages may formerly have largely

prevailed, yet many tribes practice some
form of marriage, but of a far more lax
nature than that of civilized nations.

Polygamy, as just stated, is almost univer-

sally followed by the leading men in every
tribe. Nevertheless there are tribes stand-

ing almost at the bottom of the scale,

Brehm (' Illust. Theirleben.' B. L p. 77) says
Cynr>cephalus hamadryas lives in great troops con-
taining twice as many adult females as adult males.
See Rengger on American polygamous species, and
Owen (' Anat. of Vertebrates,' vol. iii. p. 746) on
American monogamous species. Other references
might be added.

10 Dr. Savage, in
' Boston Journal of Nat. Hist.'

voL T 1845-47, p. 428.

which are strictly monogamous. This is

the case with the Veddahs of Ceylon :

they have a saying, according to Sir J.

Lubbock, ll " that death alone can separ-
ate husband and wife." An intelligent

Kandyan chief, of course a polygamist.
"was perfectly scandalized at the utter

barbarism of living with only one wife,
and never parting until separated by
death." It was, he said, "just like the
Wanderoo monkeys." Whether savages
who now enter into some form of mar-

riage, either polygamous or monogamous.
have retained this habit from primeval
times, or whether they have returned to

some form of marriage after passing
through a stage of promiscuous inter-

course, I will not pretend to conjc cture.

978. Infanticide. This practice is now-

very common throughout the world, and
there is reason to believe that it prevailed
much more extensively during former
times. IS Barbarians find it difficult to sup-

port themselves and their children, and it

is a simple plan to kill their infants. In

South America some tribes, according to

Azara, formerly destroyed so many infants

of both sexes, that they were on the point
of extinction. In the Polynesian Islands

women have been known to kill from four

or five, to even ten of their children : and
Ellis could uot find a single woman who
had not killed at least one. Wherever in-

fanticide prevails the struggle for exist-

ence will be in so far less severe, and all

the members of the tribe will have an al-

most equally good chance of rearing their

few surviving children. In most cases a

larger number of female than of male in-

fants are destroyed, for it is obvious that

the latter are of more value to the tribe, as

they will, when grown up, aid in defend-

ing it, and can support themselves. But
the trouble experienced by the women in

rearing children, their consequent loss of

beauty, the higher estimation set on them
when few and their happier fate, are as-

signed by the women themselves, and by
various observers, as additional motives
for infanticide. In Australia, where fe-

male infanticide is still common, Sir (!.

Grey estimated the proportion of native
women to men as one to three : but others

say as two to three. In a village on the

eastern frontier of India, Colonel MacCul-
loch found not a single female child. 13

11 ' Prehistoric Times,' 1860. p. 424.
11 Mr. M'Lennan. 'Primitive Marriage.' 1865.

See especially on exogamy and infanticide-, pp. 130,
138. 165.

19 Dr. Qerland (' Ueber das Aussterben der Nat-
urvolker,' 1868) has collected much information on
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979. When, owing to female infanti-

cide, the women of a tribe were few, the

habit of capturing wives from neighbor-
ing tribes would naturally arise. Sir J.

Lubbock, however, as we have seen, at-

tributes the practice in chief part, to the

former existence of communal marriage,
and to the men having consequently cap-
tured women from other tribes to hold
as their sole property. Additional causes

might be assigned, such as the communi-
ties being very small, in which case, mar-

riageable women would often be deficient.

That the habit was most extensively

practiced during former times, even by
the ancestors of civilized nations, is clearly
shown by the preservation of many curi-

ous customs and ceremonies, of which
Mr. M'Lennan has given an interesting
account. In our own marriages the " best

man "
seems originally to have been the

chief abettor of the bridegroom in the

act of capture. Now as long as men
habitually procured their wives through
violence and craft, they would have been

glad to seize on any woman, and would
not have selected the more attractive ones.

But as soon as the practice of procuring
wives from a distinct tribe was effected

through barter, as now occurs in many
places, the more attractive women would

generally have been purchased. The in-

cessant crossing, however, between tribe

and tribe, which necessarily follows from

any form of this habit, would tend to

keep all the people inhabiting the same
country nearly uniform in character, and
this would interfere with the power of

sexual selection in differentiating the

tribes.

980. The scarcity of- women, conse-

quent on female infanticide, leads, also,

to another practice, that of polyandry,
still common in several parts of the

world, and which formerly, as Mr. M'Len-
nan believes, prevailed almost universally ;

but this latter conclusion is doubted by
Mr. Morgan and Sir J. Lubbock.

14 When-
ever two or more men are compelled to

marry one woman, it is certain that all

the women of the tribe will get married,
and there will be no selection by the men
of the more attractive women. But un-
der these circumstances the women no
doubt will have the power of choice, and

infanticide, see especially s. 27, 51, 54. Azara
(' Voyages, etc., torn. ii. pp. 94, 116) enters in detail
on the motives. See also M'Lennan (ibid. p. 139)
for cases in India.

14 ' Primitive Marriage,' p. 208 ; Sir J. Lubbock,
*

Origin of Civilization, p. 100. See also Mr. Mor-
gan, loc, cit,, on the former prevalence of polyan-
dry.

will prefer the more attractive men.
Azara, for instance, describes how care-

fully a Guana woman bargains for all

sorts of privileges, before accepting some
one or more husbands ; and the men in

consequence take unusual care of their

personal appearance. So among the
Todas of India, who practice polyandry,
the girls can accept or refuse any man.'15

A very ugly man in these cases would
perhaps altogether fail in getting a wife,
or get one later in life ; but the hand-
somer men, although more successful in

obtaining wives, would not, as far as we
can see, leave more offspring to inherit
their beauty than the less handsomer
husbands of the same women.

981. Early Betrothals and Slavery of
Women. With many savages it is the
custom to betroth the females while mere
infants; and this would effectually pre-
vent preference being exerted on either

side according to personal appearance.
But it would not prevent the more at-

tractive women from being afterward
stolen or taken by force from their hus-
bands by the more powerful men ; and
this often happens in Australia, America,
and elsewhere. The same consequences
with reference to sexual selection would
to a certain extent follow, when women
are valued almost solely as slaves or

beasts of burden, as is the case with many
savages. The men, however, at all times
would prefer the handsomest slaves ac-

cording to their standard of beauty.
982. We thus see that several customs

prevail with savages which must greatly
interfere with, or completely stop, the

action of sexual selection. On the other

hand, the conditions of life to which sav-

ages are exposed, and some of their hab-

its, are favorable to natural selection ; and
this comes into play at the same time

with sexual selection. Savages are

known to suffer severely from recurrent

famines ; they do not increase their food

by artificial means; they rarely refrain

from marriage,
16 and generally marry

while young. Consequently they must
be subjected to occasional hard struggles
for existence, and the favored individuals

will alone survive.

983. At a very early period, before

18 Azara, 'Voyages,' etc. torn. ii. pp. 92-95,

Colonel Marshall, 'Among the Todas,' p.
212.

16 Burchellsays ('Travels in S. Africa,' vol. ii.

1824, p. 58). that amog the wild nations of Somh-
ern Africa, neither men nor women ever pass their

lives in a state of celibacy. Azara (' Voyages dans

I'Aindrique Mend.* torn. ii. 1809, p. 21) makes pre-

cisely the same remark in regard to

di^na of South America..

the wild In-
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man attained to his present rank in the

scale, many of his conditions would be

different from what now obtains among
savages. Judging from the analogy of

the lower animals he would then either

live with a single female, or be a polyga-
mist. The most powerful and able

males would succeed best in obtaining
attractive females. They would also suc-

ceed best in the general struggle for life,

and in defending their females, as well as

their offspring, from enemies of all kinds.

At this early period the ancestors of man
would not be sufficiently advanced in in-

tellect to look forward to distant contin-

gencies ; they would not foresee that the

rearing of all their children, especially

their female children, would make the

struggle for life severer for the tribe.

They would be governed more by their

instincts and less by their reason, than

are savages at the present day. They
would not at that period have partially

lost one of the strongest of all instincts,

common to all the lower animals, namely
the love of their young offspring ; and

consequently they would not have prac-
ticed female infanticide. Women would
not have been thus rendered scarce, and

polyandry would not have been practiced ;

for hardly any other cause, except the

scarcity of women, seems sufficient to

break down the natural and widely prev-
alent feeling of jealousy, and the desire

of each male to possess a female for him-

self. Polyandry would be a natural step-

ping-stone to communal marriages or al-

most promiscuous intercourse; though
the best authorities believe that this latter

habit preceded polyandry. During pri-

mordial times there would be no early be-

trothals, for this implies foresight. Nor
would women be valued merely as use-

ful slaves or beasts of burthen. Both

sexes, if the females as well as the males
were permitted to exert any choice,
would choose their partners not for men-
tal charms, or property, or social position,
but almost solely from external appear-
ance. All the adults would marry or

pair, and all the offspring, as far as that

was possible, would be reared ; so that

the struggle for existence would be peri-

odically excessively severe. Thus dur-

ing these times all the conditions for sex-

ual selection would have been more fa-

vorable than at a later period, when man
had advanced in his intellectual powers
but had retrograded in his instincts.

Therefore, whatever influence sexual se-

lection may have had in producing the

differences between the races of man, and

between man and the higher Quadru-
mana, this influence would have been
more powerful at a remote period than
at the present day, though probably
not yet wholly lost.

984. The Manner of Action of Sexual
Selection with Mankind. With pri-
meval men under the favorable conditions

just stated, and with those savages who
at the present time enter into any mar-

riage tie, sexual selection has probably
acted in the following manner, subject to

greater or less interference from female

infanticide, early betrothals, etc. The
strongest and most vigorous men, those
who could best defend and hunt for their

families, who were provided with the best

weapons and possessed the most prop-

erty, such as a large number of dogs or

other animals, would succeed in rearing
a greater average number of offspring
than the weaker and poorer members of

the same tribes. There can, also, be no
doubt that such men would generally be
able to select the more attractive women.
At present the chiefs of nearly every
tribe throughout the world succeed in ob-

taining more than one wife. I hear from
Mr. Mantell, that until recently, almost

every girl in New Zealand, who was

pretty or promised to be pretty, was tapn
to some chief. With the Kafirs, as Mr. C.

Hamilton states,
17 " the chiefs generally

have the pick of the women for many
miles round, and are most persevering in

establishing or confirming their privilege."
We have seen that each race has its own
style of beauty, and we know that it is

natural to man to admire each character-

istic point in his domestic animals, dress,

ornaments and personal appearance,
when carried a little beyond the average.
If then the several foregoing propositions
be admitted, and I cannot see that they
are doubtful, it would be an inexplicable

circumstance, if the selection of the more
attractive women by the more powerful
men of each tribe, who would rear on an

average a greater number of children,

did not after the lapse of many genera-
tions somewhat modify the character of

the tribe.

985. When a foreign breed of our do-

mestic animals is introduced into a new

country, or when a native breed is long
and carefully attended to, either for use

or ornament, it is found after several gen-
erations to have undergone a greater or

less amount of change, whenever the

17 '

Anthropological Review,' Jan., 1870, p. xvj.
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means of comparison exist. This follows i

from unconscious selection during a long
series of generations that is, the preser-

j

vation of the most approved individuals
,

without any wish or expectation of such a !

result on the part of the breeder. So again, |

if during many years two careful breeders

rear animals of the same family, and do
not compare them together or with a
common standard, the animals are found

j

to have become, to the surprise of their ;

owners, slightly different.18 Each breeder
j

has impressed, as Von Nathusius well ex-

presses it, the character of his own
mind his own taste and judgment on
his animals. What reason, then, can be

assigned why similar results should not
follow from the long-continued selection

of the most admired women by those

men of each tribe who were able to rear

the greatest number of children? This
would be unconscious selection, for an
effect would be produced, independently
of any wish or expectation on the part of

the men who preferred certain women to

others.

986. Let us suppose the members of a
tribe, practicing some form of marriage,
to spread over an unoccupied continent ;

they would soon split up into distinct

hordes, separated from each other by va-

rious barriers, and still more effectually

by the incessant wars between all bar-

barous nations. The hordes would thus

be exposed to slightly different conditions

and habits of life, and would sooner or
later come to differ in some small degree.
As soon as this occurred, each isolated

tribe would form for itself a slightly dif-

ferent standard of beauty ;

19 and then un-

conscious selection would come into ac-

tion through the more powerful and lead-

ing men preferring certain women to

others. Thus the differences between
the tribes, at first very slight, would grad-
ually and inevitably be more or less in-

creased.

987. With animals in a state of nature,

many characters proper to the males, such
as size, strength, special weapons, cour-

age and pugnacity, have been acquired
through the law of battle. The semi-
human progenitors of man, like their al-

lies the Quadrumana, will almost cer-

18 ' The Variation of Animals and Plants under

Domesticationj' vol. ii. pp. 210-217.
19 An ingenious writer argues, from a compari-

son of the pictures of Raphael, Rubens, and modern
French artists, that the idea of beauty is not abso-

lutely the same even throughout Europe : see the
* Lives of Haydn and Mozart,' by Bombet (other-
wise M. Beyle), English translat. p. 278.

tainly have been thus modified ; and, as
savages still fight for the possession of
their women, a similar process of selec-
tion has probably gone on in a greater or
less degree to the present day. Other
characters proper to the males of the
lower animals, such as bright colors and
various ornaments, have been acquired
by the more attractive males having been
preferred by the females. There are,
however, exceptional cases in which the
males are the selecters, instead of having
been the selected. We recognize such
cases by the females being more highly
ornamented than the males, their orna-
mental characters having been transmit-
ted exclusively or chiefly to their female

offspring. One such case has been de-
scribed in the order to which man be-

longs, that of the Rhesus monkey.
989. Man is more powerful in body

and mind than woman, and in the sav-

age state he keeps her in a far more ab-

ject state of bondage, than does the male
of any other animal ; therefore it is not

surprising that he should have gained the

power of selection. Women are every-
where conscious of the value of their

own beauty; and when they have the

means, they take more delight in deco-

rating themselves with all sorts of orna-
ments than do men. They borrow the

plumes of male birds, with which nature
has decked this sex in order to charm
the females. As women have long been
selected for beauty, it is not surprising
that some of their successive variations

should have been transmitted exclusively
to the same sex ; consequently that they
should have transmitted beauty in a
somewhat higher degree to their female
than to their male offspring, and thus
have become more beautiful, according
to general opinion, than men. Women,
however, certainly transmit most of their

characters, including some beauty, to

their offspring of both sexes , so that the

continued preference by the men of each
race for the more attractive women, ac-

cording to their standard of taste, will

have tended to modify in the same man-
ner all the individuals of both sexes be-

longing to the race.

990. With respect to the other form of

sexual selection (which with the lower

animals is much the more common),
namely, when the females are the select-

ers, and accept only those males which
excite or charm them most, we have rea-

son to believe that it formerly acted on
our progenitors. Man in all probability
owes his beard, and perhaps some other
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characters, to inheritance from an ancient

progenitor who thus gained his orna-

ments. But this form of selection may
have occasionally acted during later

times ; for in utterly barbarous tribes the

women have more power in choosing, re-

jecting, and tempting their lovers, or of

afterward changing their husbands, than

might have been expected. As this is a

point of some importance, I will give in

detail such evidence as I have collected.

991. Hearne describes how a woman
in one of the tribes of Arctic America re-

peatedly ran away from her husband and

joined her lover ; and with the Charruas

of S. America, according to Azara, di-

vorce is quite optional. Among the

Abipones, a man on choosing a wife,

bargains with the parents about the

price. But "
it frequently happens that

the girl rescinds what has been agreed

upon between the parents and the bride-

groom, obstinately rejecting the very
mention of marriage." She often runs

away, hides herself, and thus eludes the

bridegroom. Captain Musters who lived

with the Patagonians, says that their

marriages are always settled by inclina-

tion ;

"
if the parents make a match con-

trary to the daughter's will, she refuses

and is never compelled to comply." In

Tierra del Fuego a young man first ob-

tains the consent of the parents by doing
them some service, and then he attempts
to carry off the girl ;

" but if she is un-

willing, she hides herself in the woods
until her admirer is heartily tired of look-

ing for her, and gives up the pursuit ;

but this seldom happens." In the Fiji

Islands the man seizes on the woman
whom he wishes for his wife by actual or

pretended force ; but " on reaching the

home of her abductor, should she not ap-

prove of the match, she runs to some
one who can protect her ; if, however,
she is satisfied, the matter is settled

forthwith." With the Kalmucks there is

a regular race between the bride and

bridegroom, the former having a fair

start ; and Clarke " was assured that no
instance occurs of a girl being caught,
unless she has a partiality to the pur-
suer." Among the wild tribes of the

Malay Archipelago there is also a racing
match ; and it appears from M. Bourien's

account, as Sir J. Lubbock remarks
that " the race '

is not to the swift, nor
the battle to the strong,' but to the young
man who has the good fortune to please
his intended bride." A similar custom
with the same result, prevails with the
Koraks of North-Eastern Asia.

992. Turning to Africa : the Kafirs

)uy their wives, and girls are severely
beaten by their fathers if they will not

accept a chosen husband ; but it is mani-
'est from many facts given by the Rev.
Mr. Shooter, that they have considerable
aower of choice. Thus very ugly, though
"ich men, have been known to fail in get-

ting wives. The girls, before consenting
to be betrothed, compel the men to show
themselves off first in front and then be-

hind, and " exhibit their paces." They
have been known to propose to a man,
and they not rarely run away with a fav-

ored lover. So again, Mr. Leslie, who
was intimately acquainted with the Ka-
firs, says,

"
it is a mistake to imagine

that a girl is sold by her father in the

same manner, and with the same author-

ity, with which he would dispose of a
cow." Among the degraded Bushmen
of S. Africa,

" when a girl has grown up
to womanhood without having been be-

trothed, which, however, does not often

happen, her lover must gain her approba-
tion, as well as that of the parents."

^
Mr. Winwood Reade made inquiries for

me with respect to the negroes of West-
ern Africa, and he informs me that " the

women, at least among the more intelli-

gent Pagan tribes, have no difficulty in

getting the husbands whom they may de-

sire, although it is considered unwoman-

ly to ask a man to marry them. They
are quite capable of falling in love, and
of forming tender, passionate, and faith-

ful attachments." Additional cases could

be given.

993- We thus see that with savages
the women are not in quite so abject a
state in relation to marriage, as has often

been supposed. They can tempt the

men whom they prefer, and can some-
times reject those whom they dislike,

either before or after marriage. Prefer-

ence on the part of the women, steadily

acting in any one direction, would ulti-

mately affect the character of the tribe ;

for the women would generally choose not

20 Azara,
'

Voyages,' etc. torn. ii. p. 23. Dobriz-

hoffer,
' An Account of the Abipones.' vol. ii. 1822,

. 207. Capt. Musters, in
' Proc. R. Geograph.

oc. vol. xv. p. 47- Williams on the
Fiji Islanders,

as quoted by Lubbock, 'Origin of Civilization,'

1870, p. 79. On the Fuegians, King and FitzRoy,
'Voyages of the Adventure and Beagle,' vol. ii.

1839, p. 182. On the Kalmucks, quoted by M'Len-
nan,

' Primitive Marriage,' 1865, p. 32. On the

Malays, Lubbock. ibid. p. 76. The Rev. J.

Shooter. 'On the Kafirs of Natal,' 1857, pp. 52-60.
Mr. D. Leslie,

' Kafir Character and Customs,'
1871, p. 4. On the Bush-men, Burchell, 'Travels
in S. Africa,' vol. ii. 1824, p 50.

On the Koraks
by McKennan, as quoted by Mr. Wake, in

' An-
thropologia,' Oct., 1873, p. 75.
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merely the handsomest men, according
to their standard of taste, but those who
were at the same time best able to de-
fend and support them. Such well-en-

dowed pairs would commonly rear a

larger number of offspring than the less

favored. The same result would ob-

viously follow in a still more marked
manner, if there was selection on both
sides ; that is, if the more attractive, and
at the same time more powerful men were
to prefer, and were preferred by, the more
attractive women. And this double form
of selection seems actually to have oc-

curred, especially during the earlier pe-
riods of our long history.

994. We will now examine a little

more closely some of the characters
which distinguish the several races of

man from one another and from the
lower animals, namely, the greater or
less deficiency of hair on the body, and
the color of the skin. We need say

nothing about the great diversity in the

shape of the features and of the skull be-

tween the different races, as we have
seen in the last chapter how different is

the standard of beauty in these respects.
These characters will therefore probably
have been acted on through sexual se-

lection ; but we have no means of judging
whether they have been acted on chiefly
from the male or female side. The mu-
sical faculties of man have likewise been

already discussed.

995. Absence of Hair on the Body,
and its Development on the Face and
Head. From the presence of the woolly
hair or lanugo on the human foetus, and
of rudimentary hairs scattered over the

body during maturity, we may infer

that man is descended from some animal
which was bom hairy and remained so

during life. The loss of hair is an in-

convenience and probably an injury to

man, even in a hot climate, for he is thus

exposed to the scorching of the sun, and
to sudden chills, especially during wet
weather. As Mr. Wallace remarks, the

natives in all countries are glad to pro-
tect their naked backs and shoulders

with some slight covering. No one sup-

poses that the nakedness of the skin is

any direct advantage to man ; his body
therefore cannot have been divested of

hair through natural selection.21 Nor,

81 '

Contributions to the Theory of Natural Selec-

tion,' 1870, p. 346.
Mr. Wallace believes (p. 350)

"that some intelligent power has guided or deter-

mined the development of man ;

' and he consid-

ers the hairless condition of the skin as coming un-

as shown in a former chapter, have we
any evidence that this can be due to the
direct action of climate, or that it is the
result of correlated development.

996. The absence of hair on the body
is to a certain extent a secondary sexua'l
character ; for in all parts of the world
women are less hairy than men. There-
fore we may reasonably suspect that this
character has been gained through sex-
ual selection. We know that the faces
of several species of monkeys, and large
surfaces at the posterior end of the body
of other species, have been denuded o'f

hair ; and this we n.ay safely attribute to
sexual selection, for these surfaces are
not only vividly colored, but sometimes,
as with the male mandrill and female
rhesus, much more vividly in the one sex
than in the other, especially during the

breeding-season. I am informed by Mr.
Bartlett that, as these animals gradually
reach maturity, the naked surfaces grow
larger compared with the size of their

bodies. The hair, however, appears to

have been removed, not for the sake of

nudity, but that the color of the skin may
be more

fully displayed. So again with

many birds, it appears as if the head and
neck had been divested of feathers

through sexual selection, to exhibit the

brightly-colored skin.

997. As the body in woman is less

hairy than in man, and as this character
is common to all races, we may conclude
that it was our female semi-human ances-
tors who were first divested of hair, and
that this occurred at an extremely remote

period before the several races had di-

verged from a common stock. While our
female ancestors were gradually acquiring
this new character of nudity, they must
have transmitted it almost equally to their

offspring of both sexes while young ; so

that its transmission, as with the orna-
ments of many mammals and birds, has
not been limited either by sex or age.
There is nothing surprising in a partial
loss of hair having been esteemed as an
ornament by our ape-like progenitors, for

we have seen that innumerable strange
characters have been thus esteemed by
animals of all kinds, and have conse-

quently been gained through sexual se-

lection. Nor is it surprising that a

slightly injurious character should have

der this head. The Rev. T. R. Stebbing, in com-

menting on this view(' Transactions of Devonshire
Assoc. for Science,' 1870} remarks that had Mr. Wal-
lace "employed his usual ingenuity on the question
of man's hairless skin, he might have seen the possi-
bility of its selection through its superior beauty
or the health attaching to superior cleanliness."
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been thus acquired; for we know that

this is the case with the plumes of certain

birds, and with the horns of certain

stags.

998. The females of some of the an-

thropoid apes, as stated in a former

chapter, are somewhat less hairy on the

under surface than the males ; and here

we have what might have afforded a com-
mencement for the process of denuda-
tion. With respect to the completion of

the process through sexual selection, it is

well to bear in mind the New Zealand

proverb,
" There is no woman for a hairy

man." All who have seen photographs
of the Siamese hairy family will admit

how ludicrously hideous is the opposite
extreme of excessive hairiness. And the

king of Siam had to bribe a man to marry
the first hairy woman in the family ; and
she transmitted this character to her

young offspring of both sexes.22

999. Some races are much more hairy
than others, especially the males ; but it

must not be assumed that the more hairy
races, such as the European, have retained

their primordial condition more com-

pletely than the naked races, such as the

Kalmucks or Americans. It is more

probable that the hairiness of the former
is due to partial reversion ; for characters

which have been at some former period

long inherited, are always apt to return.

\Ve have seen that idiots are often very
hairy, and they are apt to revert in other

characters to a lower animal type. It

does not appear that a cold climate has
been influential in leading to this kind of

reversion ; excepting perhaps with the

negroes, who have been reared during
several generations in the United States,

23

and possibly with the Ainos, who inhabit

the northern islands of the Japan archi-

pelago. But the laws of inheritance are
so complex that we can seldom under-
stand their action. If the greater hairi-

ness of certain races be the result of re-

n ' The Variation of Animals and Plants under
Domestication,' vol. ii. 1868. p. 327.

23 '

Investigations into Military and Anthropolog-
ical Statistics of American Soldiers,' by B. A.
Gould, i86g ; p. 568 : Observations were carefully
made on the hairiness 0^2129 black and colored sol-

diers, while they were bathing ; and by looking to
the published table,

"
it is manifest at a glance that

there is but little, if any, difference between the
white and the black races in this respect." It is,

however, certain that negroes in their native and
much hotter land of Africa, have remarkably
smooth bodies. It should be particularly observed,
that both pure blacks and mulattoes were included
in the above enumeration

;
and this is an unfor-

tunate circumstance, as in accordance with a prin-
ciple, the truth of which I have elsewhere proved,
crossed races of man would be eminently liable to
revert to the primordial hairy character of their

early ape-like progenitors.

version, unchecked by any form of selec-

tion, its extreme variability, even within
the limits of the same race, ceases to be
remarkable.24

looo. With respect to the beard in man,
if we turn to our best guide, the Quadru-
mana, we find beards equally developed
in both sexes of many species, but in

some, either confined to the males, or
more developed in them than in the fe-

males. From this fact and from the cu-

rious arrangement, as well as the bright
colors of the hair about the heads of many
monkeys, it is highly probable, as before

explained, that the males first acquired
their beards through sexual selection as

an ornament, transmitting them in most
cases, equally or nearly so, to their off

spring of both sexes. We know from
Eschricht 26 that with mankind, the fe-

male as well as the male foetus is furnished
with much hair on the face, especially
round the mouth ; and this indicates

that we are descended from progenitors,
of whom both sexes were bearded.
It appears therefore at first sight prob-
able that man has retained his beard
from a very early period, while woman
lost her beard at the same time that

her body became almost completely di-

vested of hair. Even the color of our
beards seems to have been inherited from
an ape-like progenitor ;

for when there is

any difference in tint between the hair of

the head and the beard, the latter is

lighter colored in all monkeys and in man.
In those Quadrumana in which the male
has a larger beard than that of the fe-

male, it is fully developed only at matu-

rity, just as with mankind ; and it is pos-
sible that only the later stages of develop-
ment have been retained by man. In op-

position to this view of the retention of

the beard from an early period, is the

fact of its great variability in different

races, and even within the same race ; for

this indicates reversion, long lost char-

acters being very apt to vary on re-ap-

pearance.
1001. Nor must we overlook the part

which sexual selection may have played
in later times ; for we know that with

24 Hardly any view advanced in this work has
met with so much disfavor (see for instance, Spen-
gei,

' Die Fortschritte des Darwinismus,' 1874, p.
80) as the above explanation of the loss of hair in

mankind through sexual selection ; but none of the

opposed arguments seem to me of much weight, in

comparison with the facts showing that the nudity
of the skin is to a certain extent a secondary sexual
character in man and in some of the Quadrumana.

86 ' Ueber die Richtung der Haare am Menschli-
chen Korper,' in Muller's 'Archiv. fur Anat. und^

Phys.' 1837, s. 40.
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savages, the men of the beardless races

take infinite pains in eradicating every
hair from their faces as something odious,

v/hile the men of the bearded races feel

the greatest pride in their beards. The
women, no doubt, participate in these

feelings, and if so, sexual selection can

hardly have failed to have effected some-

thing in the course of later times. It is

also possible that the long-continued
habit of eradicating the hair may have

produced an inherited effect. Dr. Brown-

Sequard has shown that if certain animals

ire operated on in a particular manner,
r,heir offspring are affected. Further evi-

dence could be given of the inheritance of

the effects of mutilations ; but a fact

lately ascertained by Mr. Salvin * has a
more direct bearing on the present ques-
tion ; for he has shown that the motmots,
which are known habitually to bite off the

barbs of the two central tail-feathers,

have the barbs of these feathers nat-

urally somewhat reduced.27 Nevertheless

with mankind, the habit of eradicating the

beard and the hairs on the body would

probably not have arisen until these had

already become by some means reduced.

1002. It is difficult to form any judg-
ment as to how the hair on the head be-

came developed to its present great

length in many races. Eschricht -28 states

that in the human fcetus the hair on the

face during the fifth month is longer than

that on the head ; and this indicates that

our semi-human progenitors were not

furnished with long tresses, which must
therefore have been a late acquisition.
This is likewise indicated by the extraor-

dinai / difference in the length of the hair

in the different races ; in the negro the

hair forms a mere curly mat ; with us it

is of great length, and with the American
natives it not rarely reaches to the ground.
Some species of Semnopithecus . have
their heads covered with moderately long
hair, and this probably serves as an orna-

ment and was acquired through sexua

selection. The same view may perhaps
be extended to mankind, for we know
that long tresses are now and were for-

merly much admired, as may be observed
in the works of almost every poet , St

Paul says,
"

if a woman have long hair, it

is a glory to her ;

"
and we have seen

' On the tail-feathers of Momotus.' ' Proc

Zoolog. Soc.,' 1873, p. 429.
27 Mr. Sproat has suggested (' Scenes and Studie

of Savage Life,' 1868, p. 25) this same view Somi
distinguished ethnologists, among others M
Gosse of Geneva, believe that artificial modifies
tions of the skull tend to be inherited.
"' Ueber die Richtung.' ibid. s. 40.

hat in North America a chief was elected

.olely from the length of his hair.

1003. Color of the Skin, The best
dnd of evidence that in man the color of
he skin has been modified through sexual
election is scanty ; for in most races the
sexes do not differ in this respect, and
only slightly, as we have seen, in others.
We know, however, from the many facts

already given that the color of the skin is

egarded by the men of all races as a highly
mportant element in their beauty ; so that
t is a character which would be likely to
lave been modified through selection, as
las occurred in innumerable instances
with the lower animals. It seems at first

ight a monstrous supposition that the

jet-blackness of the negro should have
seen gained through sexual selection ; but
this view is supported by various anal-

ogies, and we know that negroes admire
their own color. With mammals, when
:he sexes differ in color, the male is often

black or much darker than the female ;

and it depends merely on the form of in-

heritance whether this or any other tint

is transmitted to both sexes or to one
alone. The resemblance to a negro in

miniature of Pithecia satanas with his

jet black skin, white rolling eyeballs, and
hair parted on the top of the head is al-

most ludicrous.

1004. The color of the face differs

much more widely in the various kinds

of monkeys than it does in the races of

man ; and we have some reason to be-

lieve that the red, blue, orange, almost

white and black tints of their skin, even
when common to both sexes, as well as

the bright colors of their fur, and the or-

namental tufts about the head, have all

been acquired through sexual selection.

As the order of development during

growth generally indicates the order in

which the characters of a species have

been developed and modified during pre-
vious generations ; and as the newly-born
infants of the various races of man do
not differ nearly as much in color as do

the adults, although their bodies are as

completely destitute of hair, we have
some slight evidence that the tints of the

different races were acquired at a period

subsequent to the removal of the hair,

which must have occurred at a very early

period in the history of man.

1005. Summary. We may conclude
that the greater size, strength, courage,

pugnacity, and energy of man, in com
parison with woman, were acquired dur

ing primeval times, and have subse-
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quently been augmented, chiefly through
the contests of rival males for the pos-
session of the females. The greater in-

tellectual vigor and power of invention

in man is probably due to natural selec-

tion, combined with the inherited effects

of habit, for the most able men will have

succeeded best in defending and provid-

ing for themselves and for their wives

and offspring. As far as the extreme in-

tricacy of the subject permits us to judge,
it appears that our male ape-like pro-

genitors acquired their beards as an or-

nament to charm or excite the opposite

sex, and transmitted them only to their

male offspring. The females apparently
first had their bodies denuded of hair,

also as a sexual ornament ; but they
transmitted this character almost equally
to both sexes. It is not improbable that

the females were modified in other re-

spects for the same pui pose and by the

same means; so that women have ac-

quired sweeter voices and become more
beautiful than men.

1006. It deserves attention that with

mankind the conditions were in many re-

spects much more favorable for sexual

selection, during a very early period,
when man had only just attained to the

rank of manhood, than during later

times. For he would then, as we may
safely conclude, have been guided more

by his instinctive passions, and less by
foresight or reason. He would have

jealously guarded his wife or wives. He
would not have practiced infanticide ;

nor valued his wives merely as useful

slaves ; nor have been betrothed to them

during infancy. Hence we may infer

that the races of men were differentiated,

as far as sexual selection is concerned, in

chief part at a very remote epoch ; and
this conclusion throws light on the re-

markable fact that at the most ancient

period of which we have as yet any rec-

ord, the races of man had already come
to differ nearly or quite as much as they
do at the present day.

1007 The views here advanced, on
the part which sexual selection has play-
ed in the history of man, want scientific

precision. He who does not admit this

agency in the case of the lower animals,
will disregard all that I have written in

the later chapters on man. We cannot

positively say that this character, but not

that, has been thus modified ; it has,

however, been shown that the races ol

man differ from each other and from
their nearest allies, in certain characters
which are of no service to them in their

daily habits of life, and which it is ex-

tremely probable would have been modi-
fied through sexual selection. We have
seen that with the lowest savages the

people of each tribe admire their own
characteristic qualities, the shape of the
head and face, the squareness of the

cheek-bones, the prominence or depres-
sion of the nose, the color of the skin, the

length of the hair on the head, the ab-
sence of hair on the face and body, or
the presence of a great beard, and so
forth. Hence these and other such

points could hardly fail to be slowly and

gradually exaggerated, from the more
powerful and able men in each tribe, who
would succeed in rearing the largest
number of offspring, having selected dur-

ing many generations for their wives the
most strongly characterized and there-
fore most attractive women. For my
own part I conclude that of all the causes
which have led to the differences in ex-
ternal appearance between the races of

man, and to a certain extent between
man and the lower animals, sexual selec-

tion has been the most efficient.

CHAPTER XXI.

GENERAL SUMMARY AND CONCLUSION.

Main conclusion that man is descended from some
lower form Manner of development Genealogy
of man Intellectual and moral faculties Sex-
ual selection Concluding remarks.

1008. A BRIEF summary will be suffi-

cient to recall to the reader's mind the
more salient points in this work. Many
of the views which have been advanced
are highly speculative, and some no doubt
will prove erroneous ; but I have in

every case given the reasons which have
led me to one view rather than to an-

other, It seemed worth while to try how-
far the principle of evolution would throw

light on some of the more complex prob-
lems in the natural history of man.
False facts are highly injurious to the

progress of science, for they often en-
dure long ; but false views, if supported
by some evidence, do little harm, for

every one takes a salutary pleasure in

proving their falseness ; and when this

is done, one path toward error is closed

and the road to truth is often at the

same time opened.
1009. The main conclusion here arriv-

ed at, and now held by many naturalists

who are well competent to form a sound
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judgment, is that man is descended from
some less highly organized form. The
grounds upon which this conclusion rests

will never be shaken, for the close simi-

larity between man and the lower ani-

mals in embryonic development, as well

as in innumerable points of structure

and constitution, both of high and of the
most trifling importance, the rudiments
which he retains, and the abnormal re-

versions to which he is occasionally lia-

ble, are facts which cannot be disputed.

They have long been known, but until

recently they told us nothing with re-

spect to the origin of man. Now when
viewed by the light of our knowledge of

the whole organic world, their meaning
is unmistakable. The great principle of

evolution stands up clear and firm, when
these groups of facts are considered in

connection with others, such as the mu-
tual affinities of the members of the same

group, their geographical distribution in

past and present times, and their geolog-
ical succession. It is incredible that all

these facts should speak falsely. He
who is not content to look, like a savage,
at the phenomena of nature as discon-

nected, cannot any longer believe that

man is the work of a separate act of

creation. He will be forced to admit
that the close resemblance of the embryo
of man to that, for instance, of a dog
the construction of his skull, limbs and
whole frame on the same plan with that

of other mammals, independently of the

uses to which the parts may be put the

occasional re-appearance of various

structures, for instance of several mus-
cles, which man does not normally pos-
sess, but which are common to the Quad-
rumana and a crowd of analogous facts

all point in the plainest manner to the

conclusion that man is the co-descendant
with other mammals of a common pro-

genitor.
1010. We have seen that man inces-

santly presents individual differences in

all parts of his body and in his mental fac-

ulties. These differences or variations

seem to be induced by the same general
causes, and to obey the same laws as

with the lower animals. In both

cases similar laws of inheritance prevail.
Man tends to increase at a greater rate

than his means of subsistence ; conse-

quently he is occasionally subjected to a

severe struggle for existence, and nat-

ural selection will have effected whatever

lies within its scope. A succession of

strongly-marked variations of a similar

nature is by no means requisite; slight

fluctuating differences in the individual
suffice for the work of natural selection ;

not that we have any reason to suppose
that in the same species, all parts of the

organization tend to vary to the same
degree. We may feel assured that the
inherited effects of the long-continued
use or disuse of parts will have done
much in the same direction with natural
selection. Modifications formerly of im-

portance, though no longer of any spe-
cial use, are long-inherited. When one
part is modified, other parts change
through the principle of correlation, of

which we have instances in many curious
cases of correlated monstrosities. Some-
thing may be attributed to the direct and
definite action of the surrounding condi-
tions of life, such as abundant food, heat
or moisture ; and lastly, many characters
of slight physiological importance, some
indeed of considerable importance, have
been gained through sexual selection.

ion. No doubt man, as well as every
other animal, presents structures, which
seem to our limited knowledge, not to be
now of any service to him, nor to have
been so formerly, either for the general
conditions of life, or in the relations of

one sex to the other: Such structures

cannot be accounted for by any form of

selection, or by the inherited effects of

the use and disuse of parts. We know,
however, that many strange and strong-

ly-marked peculiarities of structure occa-

sionally appear in our domesticated pro-
ductions, and if their unknown causes

were to act more uniformly, they would

probably become common to all the in-

dividuals of the species. We may hope
hereafter to understand something about
the causes of such occasional modifica-

tions, especially through the study of

monstrosities : hence the labors of exper-
imentalists, such as those of M. Camille

Dareste, are full of promise for the fu-

ture. In general we can only say that

the cause of each slight variation and of

each monstrosity lies much more in the

constitution of the organism, than in the

nature of the surrounding conditions ;

though new and changed conditions cer-

tainly play an important part in exciting

organic changes of many kinds.

1012. Through the means just speci-

fied, aided perhaps by others as yet un-

discovered, man has been raised to his

present state. But since he attained to

the rank of manhood, he has diverged
into distinct races, or as they may be

more fitly called, sub-species. Some ot

these, such as the Negro and European,
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are so distinct that, if specimens had been

brought to a naturalist without any
further information, they would undoubt-

edly have been considered by him as

good and true species. Nevertheless all

the races agree in so many unimportant
details of structure and in so many men-
tal peculiarities, that these can be ac-

counted for only by inheritance from a

common progenitor ; and a progenitor
thus characterized would probably de-

serve to rank as man.

1013. It must not be supposed that the

divergence of each race from the other

races, and of all from a common stock,

can be traced back to any one pair of

progenitors. On the contrary, at every

stage in the process of modification, all

the individuals which were in any way
better fitted for their conditions of life,

though in different degrees, would have

survived in greater numbers than the

less well-fitted. The process would have

been like that followed by man, when he

does not intentionally select particular
individuals, but breeds from all the supe-
rior individuals, and neglects the infe-

rior. He thus slowly but surely modifies

his stock, and unconsciously forms a new
strain. So with respect to modifications

acquired independently of selection, and
due to variations arising from the nature

of the organism and the action of the

surrounding conditions, or from changed
habits of life, no single pair will have
been modified much more than the other

pairs inhabiting the same country, for

all will have been continually blended

through free intercrossing.

1014. By considering the embryolog-
ical structure of man,- -the homologies
which he presents with the lower ani-

mals, the rudiments which he retains,

and the reversions to which he is liable,

we can partly recall in imagination the

former condition of our early progenitors ;

and can approximately place them in

their proper place in the zoological series.

We thus learn that man is descended
from a hairy, tailed quadruped, probably
arboreal in its habits, and an inhabitant

of the Old World. This creature, if its

whole structure had been examined by a

naturalist, would have been classed

among the Quadrumana, as surely as the

still more ancient progenitor of the Old
and New World monkeys. The Quad-
rumana and all the higher mammals are

probably derived from an ancient marsu-

pial animal, and this through a long line

of diversified forms, from some amphi-
bian-like creature, and this again from

some fish-like animal. In the dim ob-

scurity of the past we can see that the

early progenitor of all the Vertebrata
must have been an aquatic animal, pro-
vided with branchiae, with the two sexes
united in the same individual, and with
the most important organs of the body
(such as the brain and heart) imperfectly
or not at all developed. This animal
seems to have been more like the larvae of

the existing marine Ascidians than any
other known form.

1015. The high standard of our intel-

lectual powers and moral disposition is

the greatest difficulty which presents it-

self, after we have been driven to this

conclusion on the origin of man. But

every one who admits the principle of evo-

lution, must see that the mental powers
of the higher animals, which are the same
in kind with those of man, though so dif-

ferent in degree, are capable of advance-
ment. Thus the interval between the
mental powers of one of the higher apes
and of a fish, or between those of an ant

and scale-insect, is immense ; yet their

development does not offer any special

difficulty ; for with our domesticated ani-

mals, the mental faculties are certainly
variable, and the variations are inherited.

No one doubts that they are of the ut-

most importance to animals in a state of

nature. Therefore the conditions are

favorable for their development through
natural selection. The same conclusion

may be extended to man ; the intellect

must have been all-important to him,
even at a very remote period, as enabling
him to invent and use language, to make

weapons, tools, traps, etc. , whereby with

the aid of his social habits, he long ago
became the most dominant of all living
creatures.

1016. A great stride in the develop-
ment of the intellect will have followed,

as soon as the half-art and half-instinct of

language came into use ; for the contin-

ued use of language will have reacted on

the brain and produced an inherited effect ;

and this again will have reacted on the

improvement of language. As Mr.

Chauncey Wright
1 has well remarked,

the largeness of the brain in man rela-

tively to his body, compared with the

lower animals, may be attributed in chief

part to the early use of some simple form

of language, that wonderful engine
which affixes signs to all sorts of objects

1 ' On the Limits of Natural Selection,' in the
' North American Review,' Oct., 1870, p. 295.
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and qualities, and excites trains of thought
which would never arise from the mere

impression of the senses, or if they did
arise could not be followed out. The
higher intellectual powers of man, such
as those of ratiocination, abstraction,

self-consciousness, etc., probably follow

from the continued improvement and ex-

ercise of the other mental faculties.

1017. The development of the moral

qualities is a more interesting problem.
The foundation lies in the social instincts,

including under this term the family ties.

These instincts are highly complex, and
in the case of the lower animals give spe-
cial tendencies toward certain definite

actions ; but the more important elements
are love, and the distinct emotion of sym-
pathy. Animals endowed with the so-

cial instincts take pleasure in one
another's company, warn one another of

danger, defend and aid one another in

many ways. These instincts do not ex-

tend to all the individuals of the species,
but only to those of the same community.
As they are highly beneficial to the spe-
cies, they have in all probability been ac-

quired through natural selection.

1018. A moral being is one who is ca-

pable of reflecting on his past actions and
their motives of approving of some and

disapproving of others ; and the fact that

man is the one being who certainly de-

serves this designation, is the greatest of

all distinctions between 'him and the

lower animals. But in the fourth chapter
I have endeavored to- show that the

moral sense follows, firstly, from the en-

during and ever-present nature of the so-

cial instincts ; secondly, from man's ap-

preciation of the approbation and disap-

probation of his fellows ; and thirdly,
from the high activity of his mental fac-

ulties, with past impressions extremely
vivid ; and in these latter respects he dif-

fers from the lower animals. Owing to

this condition of mind, man cannot avoid

looking both backward and forward,
and comparing past impressions. Hence
after some temporary desire or passion
has mastered his social instincts, he re-

flects and compares the now weakened

impression of such past impulses with

the ever-present social instincts ; and he

then feels that sense of dissatisfaction

which all unsatisfied instincts leave behind

them, he therefore resolves to act differ-

ently for the future, and this is con-

science. Any instinct, permanently
stronger or more enduring than another,

gives rise to a feeling which we express

by saying that it ought to be obeyed. A

pointer dog, if able to reflect on his past
conduct, would say to himself, I ought
(as indeed we say of him) to have pointed
at that hare and not have yielded to the

passing temptation of hunting it.

1019. Social animals are impelled partly
by a wish to aid the members of their

community in a general manner, but
more commonly to perform certain defi-
nite actions. Man is impelled by the
same general wish to aid his fellows;
but has few or no special instincts. He
differs also from the lower animals in the

power of expressing his desires by words,
which thus become a guide to the aid re-

quired and bestowed. The motive to

give aid is likewise much modified in

man : it no longer consists solely of a
blind instinctive impulse, but is much in-

fluenced by the praise or blame of his

fellows. The appreciation and the be-
stowal of praise and blame both rest on

sympathy ; and this emotion, as we have

seen, is one of the most important ele-

ments of the social instincts. Sympathy,
though gained as an instinct, is also much
strengthened by exercise or habit. As
all men desire their own happiness, praise
or blame is bestowed on actions and mo-
tives, according as they lead to this end ;

and as happiness is an essential part of

the general good, the greatest-happiness

principle indirectly serves as a nearly
safe standard of right and wrong. As
the reasoning powers advance and expe-
rience is gained, the remoter effects of

certain lines of conduct on the character

of the individual, and on the general good,
are perceived ; and then the self-regard-

ing virtues come within the scope of pub-
lic opinion, and receive praise, and their

opposites blame. But with the less civil-

ized nations reason often errs, and many
bad customs and base superstitions come
within the same scope, and are then es-

teemed as high virtues, and their breach

as heavy crimes.

1020. The moral faculties are generally
and justly esteemed as of higher value

than the intellectual powers. But we
should bear in mind that the activity of

the mind in vividly recalling past impres-
sions is one of the fundamental though
secondary bases of conscience. This af-

fords the strongest argument for educa-

ting and stimulating in all possible ways
the intellectual faculties of every human

being. No doubt a man with a torpid

mind, if his social affections and sympa-
thies are well developed, will be led to

good actions, and may have a fairly sen-

sitive conscience. But whatever renders
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the imagination more vivid and strength-
ens the habit of recalling and comparing
past impressions, will make the conscience

more sensitive, and may even somewhat

compensate for weak social affections and

sympathies.
1 02 1. The moral nature of man has

reached its present standard, partly

through the advancement of his reason-

ing powers and consequently of a just

public opinion, but especially from his

sympathies having been rendered more
tender and widely diffused through the

effects of habit, example, instruction, and
reflection. It is not improbable that after

long practice virtuous tendencies may be
inherited. With the more civilized races,

the conviction of the existence of an all-

seeing Deity has had a potent influence

on the advance of morality. Ultimately
man does not accept the praise or blame
of his fellows as his sole guide, though
few escape this influence, but his habit-

ual convictions, controlled by reason, af-

ford him the safest rule. His conscience

then becomes the supreme judge and
monitor. Nevertheless the first founda-
tion or origin of the moral sense lies in

the social instincts, including sympathy ;

and these instincts no doubt were prima-
rily gained, as in the case of the lower

animals, through natural selection.

1022. The belief in God has often been
advanced as not only the greatest, but

the most complete of all the distinctions

between man and the lower animals. It

is however impossible, as we have seen,
to maintain that this belief is innate or

instinctive in man. On the other hand a
belief in all-pervading spiritual agencies
seems to be universal ;

and apparently
follows from a considerable advance in

man's reason, and from a still greater ad-

vance in his faculties of imagination, cu-

riosity and wonder. I am aware that

the assumed instinctive belief in God has
been used by many persons as an argu-
ment for His existence. But this is a
rash argument, as we should thus be com-

pelled to believe in the existence of many
cruel and malignant spirits, only a little

more powerful than man ; for the belief

in them is far more general than in a ben-
eficent Deity. The idea of a universal

and beneficent Creator does not seem to

arise in the mind of man, until he has
been elevated by long-continued culture.

1023. He who believes in the advance-
ment of man from some low organized
form, will naturally ask how does this

bear on the belief in the immortality of

the soul. The barbarous races of man,
as Sir J. Lubbock has shown, possess no
clear belief of this kind ; but arguments
derived from the primeval beliefs of sav-

ages are, as we have just seen, of little or
no avail. Few persons feel any anxiety
from the impossibility of determining at

what precise period in the development of

the individual, from the first trace of a
minute germinal vesicle, man becomes an
immortal being ; and there is no greater
cause for anxiety because the period can-
not possibly be determined in the gradu-
ally ascending organic scale.2

1024. I am aware that the conclusions
arrived at in this work will be denounced

by some as highly irreligious ; but he
who denounces them is bound to show

why it is more irreligious to explain the

origin of man as a distinct species by de-

scent from some lower form, through the

laws of variation and natural selection,

than to explain the birth of the individual

through the laws of ordinary reproduc-
tion. The birth both of the species and
of the individual are equally parts of that

grand sequence of events, which our
minds refuse to accept as the result of

blind chance. The understanding revolts

at such a conclusion, whether or not we
are able to believe that every slight varia-

tion of structure, the union of each pair
in marriage, the dissemination of each

seed, and other such events, have all

been ordained for some special purpose.

1025. Sexual selection has been treated

at great length in this work ; for, as I

have attempted to show, it has played an

important part in the history of the or-

ganic world. I am aware that much re-

mains doubtful, but I have endeavored to

give a fair view of the whole case. In

the lower divisions of the animal king-
dom, sexual selection seems to have done

nothing : such animals are often affixed

for life to the same spot, or have the

sexes combined in the same individual,

or what is still more important, their per-

ceptive and intellectual faculties are not

sufficiently advanced to allow of the feel-

ings of love and jealousy, or of the ex-

ertion of choice. When, however, we
come to the Arthropoda and Vertebrata,
even to the lowest classes in these two

great Sub-Kingdoms, sexual selection

has effected much.
1026. In the several great classes of

the animal kingdom, in mammals, birds,

2 The Rev. J. A. Picton gives a discussion to this

effect in his
' New Theories and the Old Faith,' 1870.
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reptiles, fishes, insects, and even crusta-

ceans, the differences between the sexes
follow nearly the same rules. The males
are almost always the wooers ; and they
alone are armed with special weapons for

fighting with their rivals. They are gen-
erally stronger and larger than the fe-

males, and are endowed with the requi-
site qualities of courage and pugnacity.

They are provided, either exclusively or

in a much higher degree than the fe-

males, with organs for vocal or instru-

mental music, and with odoriferous

glands. They are ornamented with in-

finitely diversified appendages, and with
the most brilliant or conspicuous colors,

often arranged in elegant patterns, while

the females are unadorned. When the

sexes differ in more important structures,
it is the male which is provided with spe-
cial sense-organs for discovering the fe-

male, with locomotive organs for reaching
her, and often with prehensile organs for

holding her. These various structures

for charming or securing the female are

often developed in the male during only

part of the year, namely the breeding-
season. They have in many cases been
more or less transferred to the females ;

and in the latter case they often appear
in her as mere rudiments. They are lost

or never gained by the males after emas-
culation. Generally they are not devel-

oped in the male during early youth, but

appear a short time before the age for re-

production. Hence in most cases the

young of both sexes resemble each other ;

and the female somewhat resembles her

young offspring throughout life. In al-

most every great class a few anomalous
cases occur, where there has been an al-

most complete transposition of the char-

acters proper to the two sexes; the fe-

males assuming characters which prop-
erly belong to the males. This surpris-

ing uniformity in the laws regulating the

differences between the sexes in so many
and such widely separated classes, is in-

telligible if we admit the action of one
common cause, namely sexual selection.

1027. Sexual selection depends on the

success of certain individuals over others

of the same sex, in relation to the propa-
gation of the species ; while natural se-

lection depends on the success of both

sexes, at all ages, in relation to the gen-
eral conditions of life. The sexual strug-

gle is of two kinds ; in the one it is be-

tween the individuals of the same sex,

generally the males, in order to drive

away or kill their rivals, the females re-

maining passive ; while in the other, the

struggle is likewise between the individ-
uals oi the same sex in order to excite or
charm those of the opposite sex, gener-
ally the females, which no longer remain
passive, but select the more agreeable
partners. This latter kind of selection is

closely analogous to that which man un-

intentionally, yet effectually, brings to
bear on his domesticated productions,
when he preserves during a long period
the most pleasing or useful individuals,
without any wish to modify the breed.

1028. The laws of inheritance deter-
mine whether characters gained through
sexual selection by either sex shall be
transmitted to the same sex, or to both ;

as well as the age at which they shall be

developed. It appears that variations

arising late in life are commonly trans-
mitted to one and the same sex. Varia-

bility is the necessary basis for the action
of selection, and is wholly independent of

it. It follows from this, that variations

of the same general nature have often

been taken advantage of and accumu-
lated through sexual selection in relation

to the propagation of the species, as well

as through natural selection in relation

to the general purposes of life. Hence
secondary sexual characters, when equally
transmitted to both sexes, can be distin-

guished from ordinary specific charac-

ters only by the light of analogy. The
modifications acquired through sexual se-

lection are often so strongly pronounced
that the two sexes have frequently been
ranked as distinct species, or even as dis-

tinct genera. Such strongly marked dif-

ferences must be in some manner highly

important , and we know that they have
been acquired in some instances at the

cost not only of inconvenience, but of ex-

posure to actual danger.
1029. The belief in the power of sex-

ual selection rests chiefly on the follow-

ing considerations. Certain characters

are confined to one sex ; and this alone

renders it probable that in most cases

they are connected with the act of repro-
duction. In innumerable instances these

characters are fully developed only at

maturity, and often during only a part of

the year, which is always the breeding-
season. The males (passing over a few

exceptional cases) are the more active in

courtship'; they are the better armed,
and are rendered the more attractive in

various ways. It is to be especially ob-

served that the males display their at-

tractions with elaborate care in the pres-
ence of the females ; and that they rarely
or never display them excepting during
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the season of love. It is incredible that

all this should be purposeless. Lastly
we have distinct evidence with some

quadrupeds and birds, that the individ-

uals of one sex are capable of feeling a

strong antipathy or preference for certain

individuals of the other sex.

1030. Bearing in mind these facts, and
the marked results of man's unconscious

selection, when applied to domesticated
animals and cultivated plants, it seems to

me almost certain that if the individuals

of one sex were during a long series of

generations to prefer pairing with certain

individuals of the other sex, character-

ized in some peculiar manner, the off-

spring would slowly but surely become
modified in this same manner. I have
not attempted to conceal that, excepting
when the males are more numerous than
the females, or when polygamy prevails,
it is doubtful how the more attractive

males succeed in leaving a larger number
of offspring to inherit their superiority in

ornaments or other charms than the less

attractive males ; but I have shown that

this would probably follow from females,

especially the more' vigorous ones,
which would be the first to breed, pre-

ferring not only the more attractive but at

the same time the more vigorous and
victorious males.

1031. Although we have some positive
evidence that birds appreciate bright and
beautiful objects, as with the bower-birds
of Australia, and although they certainly
appreciate the power of song, yet I fully
admit that it is astonishing that the fe-

males of many birds and some mammals
should be endowed with sufficient taste
to appreciate ornaments, which we have
reason to attribute to sexual selection ;

and this is even more astonishing in the
case of reptiles, fish, and insects. But
we really know little about the minds of
the lower animals. It cannot be sup-
posed, for instance, that male birds of

paradise or peacocks should take such
pains in erecting, spreading, and vibrat-

ing their beautiful plumes before the fe-

males for no purpose. We should re-
member the fact given on excellent au-

thority in a former chapter, that several

peahens, when debarred from an admired
male, remained widows during a whole
season rather than pair with another
bird.

1032. Nevertheless I know of no fact
in natural history more wonderful than
that the female Argus pheasant should
appreciate the exquisite shading of the
ball-and-socket ornaments and the ele-

gant patterns on the wing-feathers of the

male. He who thinks that the male
was created as he now exists must admit
that the great plumes, which prevent the

wings from being used for flight, and
which are displayed during courtship and
at no other time in a manner quite peculiar
to this one species, were given to him as

an ornament. If so, he must likewise ad-

mit that the female was created and en-

dowed with the capacity of appreciating
such ornaments. I differ only in the con-
viction that the male Argus pheasant ac-

quired his beauty gradually, through the

preference of the females during many
generations for the more highly orna-
mented males ; the aesthetic capacity of

the females having been advanced

through exercise or habit, just as our
own taste is gradually improved. In the

male through the fqrtunate chance of a
few feathers being left unchanged, we
can distinctly trace how simple spots
with a little fulvous shading on one side

may have been developed by small steps
into the wonderful ball-and-socket orna-

ments ; and it is probable that they were

actually thus developed.

1033. Every one who admits the prin-

ciple of evolution, and yet feels great

difficulty in admitting that female mam-
mals, birds, reptiles, and fish, could have

acquired the high taste implied by the

beauty of the males, and which generally
coincides with our own standard, should

reflect that the nerve-cells of the brain in

the highest as well as in the lowest mem-
bers of the Vertebrate series, are derived

from those of the common progenitor of

this great Kingdom. Forwe can thus see

how it has come to pass that certain

mental faculties, in various and widely
distinct groups of animals, have been de-

veloped in nearly the same manner and
to nearly the same degree.

1034. The reader who has taken the

trouble to go through the several chapters
devoted to sexual selection, will be able to

judge how far the conclusions at which I

have arrived are supported by sufficient

evidence. If he accepts these conclusions

he may, I think, safely extend them to

mankind ; but it would be superfluous
here to repeat what I have so lately said

on the manner in which sexual selection

apparently has acted on man, both on the

male and female side, causing the two
sexes to differ in body and mind, and the

several races to differ from each other in

various characters, as well as from their

ancient and lowly-organized progenitors.

1035. He who admits the principle of
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sexual selection will be led to the remark-
able conclusion that the nervous system
not only regulates most of the existing
functions of the body, but has indirectly
influenced the progressive development of

various bodily structures and of certain

mental qualities. Courage, pugnacity,

perseverance, strength and size of body,
weapons of all kinds, musical organs,
both vocal and instrumental, bright col-

ors and ornamental appendages, have all

been indirectly gained by the one sex or

the other, through the exertion of choice,
the influence of love and jealousy, and the

appreciation of the beautiful in sound,
color or form ; and these powers of the

mind manifestly depend on the devel-

opment of the brain.

1036. Man scans with scrupulous care

the character and pedigree of his horses,

cattle, and dogs before he matches them ;

but when he comes to his own marriage
he rarely or never takes any such care.

He is impelled by nearly the same mo-
tives as the lower animals, when they are

left to their own free choice, though he is

in so far superior to them that he highly
values mental charms and virtues. On
the other hand he is strongly attracted by
mere wealth or rank. Yet he might by
selection do something not only for the

bodily constitution and frame of his off-

spring, but for their intellectual and
moral qualities. Both sexes ought to

refrain from marriage if they are in any
marked degree inferior in body or mind ;

but such hopes are Utopian and will

never be even partially realized until the

laws of inheritance are thoroughly known.

Every one does good service, who aids to-

ward this end. When the principles of

breeding and inheritance are better

understood, we shall not hear ignorant
members of our legislature rejecting with
scorn a plan for ascertaining whether or

not consanguineous marriages are inju-
rious to man.

1037. The advancement of the welfare

of mankind is a most intricate problem :

all ought to refrain from marriage who
cannot avoid abject poverty for their

children ;
for poverty is not only a great

evil, but tends to its own increase by
leading to recklessness in marriage. On
the other hand, as Mr. Galton has re-

marked, if the prudent avoid marriage,
while the reckless marry, the inferior

members tend to supplant the better

members of society. Man, like every
other animal, has no doubt advanced to

his present high condition through a

struggle for existence consequent on his

rapid multiplication ; and if he is to ad-
vance still higher, it is to be feared that
he must remain subject to a severe

ptruggle. Otherwise he would sink into

indolence, and the more gifted men would
not be more successful in the battle of
life than the less gifted. Hence our nat-
ural rate of increase, though leading to

many and obvious evils, must not be greatly
diminished by any means. There should
be open competition for all men ; and the
most able should not be prevented by laws
or customs from succeeding best and
rearing the largest number of offspring.

Important as the struggle for existence
has been and even still is, yet as far as
the highest part of man's nature is con-
cerned there are other agencies more im-

portant. For the moral qualities are ad-

vanced, either directly or indirectly, much
more through the effects of habit, the

reasoning powers, instruction, religion,
etc., than through natural selection ;

though to this latter agency may be safely
attributed the social instincts, which af-

forded the basis for the development of

the moral sense.

1038. The main conclusion arrived at

in this work, namely, that man is descended
from some lowly organized form, will, I

regret to think, be highly distasteful to

many. But there can hardly be a doubt
that we are descended from barbarians.

The astonishment which I felt on first

seeing a party of Fuegians on a wild and
broken shore will never be forgotten by
me, for the reflection at once rushed into

my mind such were our ancestors.

These men were absolutely naked and
bedaubed with paint, their long hair was

tangled, their mouths frothed with ex-

citement, and their expression was wild,

startled, and distrustful. They possessed

hardly any arts, and like wild animals

lived on what they could catch ; they had
no government, and were merciless to

every one not of their own small tribe.

He who has seen a savage in his native

land will not feel much shame, if forced

to acknowledge that the blood of some
more humble creature flows in his veins.

For my own part I would as soon be de-

scended from that heroic little monkey,
who braved his dreaded enemy in order

to save the life of his keeper, or from that

old baboon, who, descending from the

mountains, carried away in triumph his

young comrade from a crowd of aston-

ished dogs as from a savage who de-

lights to torture his enemies, offers up
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bloody sacrifices, practices infanticide

without remorse, treats his wives like

slaves, knows no decency, and is haunted

by the grossest superstitions.

1039. Man may be excused for feeling
some pride at having risen, though not

through his own exertions, to the very
summit of the organic scale ; and the

fact of his having thus risen, instead of

having been aboriginally placed there,

may give him hope for a still higher des-

tiny in the distant future. But we are

not here concerned with hopes or fears,

only with the truth as far as our reason

permits us to discover it ; and I have given
the evidence to the best of my ability. We
must, however, acknowledge, as it seems
to me, that man with all his noble qualities,
with sympathy which feels for the most
debased, with benevolence which extends
not only to other men but to the humblest

living creature, with his god- like intellect

which has penetrated into the movements
and constitution of the solar system with
all these exalted powers Man still bears
in his bodily frame the indelible stamp of

his lowly origin.
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The reference is to the numbered paragraphs.

A. .

Abductor of the fifth metatarsal,
in man, 62.

Abipones, marriage customs of

the, 991.
Abou-Simbel, caves of, 284.

Abortion, prevalence of the prac-
tice of, 70.

Abstraction, power of, in animals,
134-

Accentor tnodularis, 795.

Acclimatization, difference of, in

different races of men, 282.

Achetidae, stridulation of the, 501.
Acrid lidae, stridulation of the, 501.
Acromio-basilar muscle, and
quadrupedal gait, 62.

Actinia?, bright colors of, 467.
Admiral butterfly, 550.

Adoption of the young of other
animals by female monkeys, HI.

Advancement in the organic
scale. Von Baer's definition of,

277.

Affection, maternal, in ; mani-
festation of, by animals, m;
parental and filial, partly the re-

sult of natural selection, 109 ;

mutual, of birds, 692 ; shown by
birds in confinement, for cer-
tain persons, 695.

Africa, probably the birthplace of

man, 263 ; South, retention of
color by the Dutch in, 330 ; tat-

tooing practiced in, 946 ,
North-

ern, coiffure of natives of, 947.

Age, in relation to the transmis-
sion of characters in birds, 779.

Agrionidae, difference in the sexes

of, 510.

Ainos, 920.
Albino birds, 709.

Alligator, courtship of the male,
615 ; roaring of the male, 933.

Amadavat, pugnacity of the male,
638.

America, variation in the skulls
of aborigines of, 37 ;

wide range
of aborigines of, 285 ; general
beardlessness of the natives of,

920.
, North, butterflies of, 446 ;

Indians of, women a cause of
strife among the, 923 ; Indians
of, their notions of female beau-

ty, 95-
, South, character of the na-

tives of, 284 ; population of parts
of, 291 ; extinction of the fossil

horse of, 328 ; desert-birds of,

824 ; slight sexual difference of
the aborigines of, 921 ; preva-
lence of infanticide in, 978.

American languages, often highly
artificial, 145.

Amphibia, affinity of, to the ga-
noid fishes, 271 ; vocal organs of

He. 933-

Amphibians, breeding while im-
mature, 814 n.

Amphioxus, 271.

Amphipoda, males sexually ma-
ture while young, 814 n.

Analogous variation in the plu-
mage of birds, 660.

Anatidae, voices of, 648.
Andaman islanders, susceptible

to change of climate, 319.

Anglo-Saxons, estimation of the
beard among the, 958.

Animals, domesticated, more fer-

tile than wild, 68
; cruelty of

savages to, 189 ; characters com-
mon to man and, 244 ; domestic,
change of breeds of, 985.

Annelida, colors of, 475.

Antelope, prong-horned, horus of,

416.

Antelopes, generally polygamous,
389 ; horns of, 416, 846 ;

canine
teeth of some male, 842 ;

use of
horns of, 854; dorsal crests in,

883 ; dewlaps of, 885 ; winter

change of two species of, 902 ;

peculiar markings of, 902.

Anthropidae, 257.
Antics of birds, 655.

Antigua, yellow fever in, 333.
Antipathy, shown by birds in con-
finement, to certain persons, 694.

Ants, large size of the cerebral

ganglia in, 83 ; soldier-, large
jaws of, 94 ; playing together,
107 ; memory in, 117 ; intercom-
munication of, by means of the

antennae, 143 ; habit., of, 245 ;

difference of the "exes in, 514 ;

recognition of t,_
- ">ther by, al-

ter separation, 514.

White, habits of, 513.
Anura, 609.

Apes, difference of the young,
from the adult, 13 ; semi-erect
attitude of some, 79; mastoid
processes of, 80; influences of
the jaw-muscles on the physi-
ognomy of, 82 ; female, destitute
of large canines, 95 ; building
platforms, 133 ; imitative facul-
ties of, 212

; anthropomorphous,
258 ; probable speedy extermi-
nation of the, 265 ; evolution of,

299 ;
females of some, less hairy

beneath than the males, 998.

long-armed, their mode of

progression, 79.

Aphasia, 141.

Apollo, Greek statues of, 959.

Appendages, anal, of insects, 489.

Approbation, influence of the love

of, 175, 186, 216.

Arab women, coiffure of, 963.
Arabs, fertility of crosses with
other races, 287 n. ; gashing of
checks and temples among the.

Arachnida, 484.
Arctiidae, coloration of the, 555,
Argus pheasant, display of plu-
mage by the male, 675 ; ocei-
lated spots of the, 724 ; grada
tion of characters in the, 730.

Aristocracy, increased beauty 01

the, 966.
Arms, proportions of, in soldier;
and sailors, 47 ; direction of the
hair on the, 254.

and hands, free use of, indi-

rectly correlated with diminu-
tion of canines, 80.

Arrest of development, 53.
Arrow-heads, stone, 301.
Arteries, S7-

Artery, effect of tying, upon the
lateral channels, 47.

Arthropoda, 476.
Arts practiced by savages, 301.
Ascidians, 470; bright colors of

some, 467.

Ass, color-variations of the, 905.
Attention in animals, 116.

Australia, not the birthplace oi

man, 263 ; half-castes killed by
the natives of, 287 ;

lice of the
natives of, 286; prevalence ot
female infanticide in, 978.

Australia, South, skulls of aborig.
ines of, 37.

Australians, color oi new-born
children of, 916 ; relative height
of the sexes of, 919 ; women a
cause of war among the, 923.

Axis deer, sexual difference in
the color of the, 892.

Aymaras, measurements of the,

50; no gray hair among the,

917 n. ; hairlessness of the face
in the, 921 ; long hair of the, 956.

B.

Babirusa, tusks of the, 864.
Baboon, revenge in a, 108 ; rage
excited in, by reading, 112 :

manifestation of memory by a,

117 ; employing a mat for shel-
ter against the sun, 133 ; pro-
tected from punishment by its

companions, 164.
Baboons, effects of intoxicating
liquors on, n ; ears of, 22

; di-

versity of the mental faculties

in, 39 ;
hands of, 76; habits of,

78 ; variability of the tail in, 88 ;

manifestation of maternal affec-
tion by, HI ; using stones and
sticks as weapons, 131 ; co-op-
eration of, 161

;
silence of, on

plundering expeditions, 167 ;

apparent polygamy of, 380 ; po-
lygamous and social habits of,

75-

alz"of the Black-cock, 634.
686.

Banteng, horn* of, 848; xca!
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differences in the colon of the,

892.

Banyai, color of the, 954.
Barbarism, primitive, of civilized

nations, 240.

Barbs, filamentous, of the feath-

ers, in certain birds, 660, 726.

Basque language, highly artifi-

cial, 145.

Batokas, knocking out two upper
incisors, 947.

Batrachia, 609 ; eagerness of male,
396.

Bats, scent-glands, 880 ; sexual
differences in the color of, 888.

Battle, among beetles, 527 ; among
birds. 630 ; among mammals,
839 et seq.; in man, 923.

Beak, sexual difference in the
forms of the, 628 ; in the color
of the, 657.

Beaks, of birds, bright colors of,
826.

Beard, development of, in man,
916 ; analogy of the, in man and
the quadrumana, 917 : variation
of the development of the, in

different races of men, 917 ; es-
timation of, among bearded na-
tions, 958 ; probable origin of

the, loco.

, in monkeys, 253 ; of mam-
mals, 884.

Beautiful, taste for the, in birds,
693 ; in the quadrumana, 898.

Beauty, sense of, in animals, 147 ;

appreciation of, by birds, 697;
influence of, 744 ; variability of
the standard of, 986.

Beaver, instinct and intelligence
of the, 103 ;

voice of the, 878 ;

castoreum of the, 880 n.

Bee-eater, 645.

Bees, pollen-baskets and stings
of, 94 ;

destruction of drones
and queens by, 169 ; female, sec-

ondary sexual characters of,

373 ; proportion of sexes, 455 ;

difference of the sexes in color
and sexual selection, 515.

Beetle, luminous larva of a, 491.
Beetles, size of the cerebral gan-
glia in,[83 ; dilatation of the fore
tarsi in male, 489; blind, 518 ;

stridulation of, 530.
Bell-bird, sexual difference in the
color of the, 663.

Benevolence, manifested by
birds, 694.

Berbers, fertility of crosses with
other races, 287 n.

Bernicle gander pairing with a
Canada goose, 699.

Bhoteas, color of the beard in, 917.
Bile, colored in many animals, 469.
Bimana, 249.
Birds, imitations of the songs of
other birds by, 114; dreaming,
118 ; killed by telegraph wires.
128 ; language of, 139 ; sense of

beauty jn, 147 ; pleasure of, in

incubation, 168 ; male, incuba-
tion by, 276 j

and reptiles, alli-
ance of, 278 ;

sexual differences
in the beak of some, 374 ; migra-
tory, arrival of the male before
the female, 379 ; apparent rela-
tion between polygamy and
marked sexual differences in,
392 ; monogamous, becoming
polygamous under domestica-
tion, 393 ; eagerness of male in

pursuit of the female, 396 ; wild,
numerical proportion of the
sexes in, 442 ; secondary sexual
characters of, 628 ; difference of
size in the sexes of, 632 ; fights
of male, witnessed by females.

639 ; close attention of, to the

songs of others, 641 ; acquiring
the song of their foster-parents,
644; brilliant, rarely good
songsters, 645 ; love-antics and
dances of, 655, coloration of,

661 ; moulting of, 666 ; mutual
affection of, 693 ;

in confine-

ment, distinguish persons, 695 ;

hybrid, production of, 699 ; Al-

bino, 709 ; European, number of

species of, 714 n.; variability of,

714 ; gradation of secondary
sexual characters in. 725 ; ob-

scurely colored, building con-
cealed nests, 763 ; young female,

acquiring male characters, 775 ;

breeding in immature plumage,
814 ; moulting of, 813 ; aquatic,

frequency of white plumage in,

828
;

vocal courtship of, 933 ;

naked skin of the head and neck
in, 996.

Births, numerical proportions of

the sexes in, in animals and
man, 385 ; male and female, nu-
merical proportion of, in Eng-
land, 432.

Bison, American, co-operation of,

161 ; mane of the male, 869.

Bitterns, dwarf, coloration of the
sexes of, 774.

Blackbird, sexual differences in

the, 391 ; proportion of the sexes
in the, 442 ; color of the beak in

the sexes of the, 657 ; pairing
with a thrush, 699 ; colors and
nidification of the, 764 ; young
of the, 818 ; sexual difference in

coloration of the, 826.

Black-buck, Indian, sexual differ-

ence in the color of the, 801.

Blackcap, arrival of the male, be-
fore the female, 379 ; young of

the, 818.

Black-cock, polygamous, 302 ;

proportion of the sexes in the,

442 ; pugnacity and love-dance
of the, 634 ;

call of the, 649 ;

moulting of the, 669; duration
of the courtship of the, 686 ; and
pheasant, hybrids of, 699 ;

sex-
ual difference in coloration of

the, 826 ; crimson eye-cere of

the, 826.

Black-grouse, characters of

young, 781, 702.
Bladder-nose Seal, hood of the,

879.

Bleeding, tendency to profuse,
420.

Blennies. crest developed on the
head of male, during the breed-
ing season, 595.

Blood, arterial, red color of, 469.- pheasant, number of spurs
in, 636.

Bluebreast, red-throuted, sexual
differences of the, 793.

Boar, wild, polygamous in India,
389; use of the tusks by the,
858 ; fighting of, 863.

Bombycidae, coloration of, 552,
560 ; pairing of the, 560.

Bone, implements of, skill dis-

played in making, 75.
Bones, increase of, in length and
thickness, when carrying a
greater weight, 47.

Bonnet monkey, 253.
Boomerang, 242.

Botocudps, 240 ;
mode of life of,

337; disfigurement of the ears
and lower lip of the, 948.

Bovidae, dewlaps of, 885.

Bower-birds, 687 ; habits of the,
656 ; ornamented playing-places
of, 147, 698.

Bows, use of, 301.
Brachycephahc structure, possi-
ble explanation of, 85.

Brain, of man, agreement of the,
with that of lower animals, 9 ;

convolutions of, in the human
foetus, 16 ; influence of devel-
opment of mental faculties up-
on the size of the, 83 ; influence
of the development of, on the
spinal column and skull, 85 ;

larger in some existing mam-
mals than in their tertiary pro-
totypes, 130 ; relation of the de-

velopment of the, to the prog-
ress of language, 141 ; disease
of the, affecting speech, 141 ;

difference in the convolutions
of, in different races of men,
283 ; supplement on, by Prof.

Huxley, 342.

Brazil, skulls found in caves of,

284 ; population of, 291 ;
com-

pression of the nose by the na-
tives of, 962.

Bream, proportion of the sexes in

the, 444.

Breeding, age of, in birds, 813.
season, sexual characters

making their appearance in the,
in birds, 664.

Breslau, numerical proportion of
male and female births in, 432.

Bridgman, Laura, 141.
Brimstone butterfly, 550; sexual
difference of color in the, 567,

British, ancient, tattooing prac-
ticed by, 946.

Bronze period, men of, in Europe,
210.

Buckinghamshire, numerical pro-

portion of male and female
births in, 432.

Buffalo, Cape, 853.
, Indian, horns of the, 848.

, Italian, mode of fighting of

the, 853.

Bulbul, pugnacity of the male,
630; display of under tail-cov-
erts by the male, 681.

Bull, mode of fighting of the, 853 ;

curled frontal hair of the, 884.

Bullfinch, sexual differences in

the, 391 ; female, singing of the,
643 ; courtship of the, 680

;
wid-

owed, finding a new mate, 691 ;

attacking a reed-bunting, 696 ;

nestling, sex ascertained by-

pulling out breast feathers, 813.
Bullfinches distinguishing per-
sons, 605 ; rivalry of female, 710.

Bulls, wild, battles of, 841.
Bull-trout, male, coloring of, dur-
ing the breeding season, 596.

Bunting, reed, head feathers of
the male, 681 ; attacked by a
bullfinch, 696.

Buntings, characters of young,
781.

Burmese, color of the beard in,

917.
Bushwoman, extravagant orna-
mentation of a, 950.

Bushwomen, marriage customs
of, 992.

Bustard, throat-pouch of the

male, 647 ; humming noise pro-
duced by a male, 652 ; Indian,
ear-tufts of, 659.

Bustards, occurrence of sexual
differences and of polygamy
among the, 392 , love-gestures
of the male, 655 ; double moult
in, 666, 669.

Butterfly, noise produced by a,

540; Emperor, 539; meadow
brown, instability of the ocel-
lated spots of. 723.
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proportion of the
jexes in, 446 ; sexual difference
in the neuration of the wings of,

490 : pugnacity of the male, 539 ;

protective resemblances of the
lower surface of, 549 ; display of
the wings by, 553 ; white, alight-
ing upon bits of paper, 557 ;

courtship of, 558 ;
male and

female, inhabiting different

stations, 564.

Buzzard, Indian honey-, varia-
tion in the crest of, 715.

C.

Cabbage butterflies, 550.

Cachalot, large head of the male,
842.

Cadences, musical, perception of,

by animals, 937.

Caecum, 29 ; large, in the early
progenitors of man, 273.

Californian Indians, decrease of,

461 n.

Camel, canine teeth of male, 859.

Canary, polygamy of the, 393 ;

change of plumage in, after

moulting, 421 ; sterile hybrid,
singing of a, 642 ; female, sing-
ing of the, 643 ; selecting a

greenfinch, 701 ; and siskin, pair-

ing of, 701.
Canine teeth, diminution of, in

man, 81
;

diminution of, in

horses, 81
; disappearance of, in

male ruminants, 81
; large, in

the early progenitors of man,
2 73-

Canines, and horns, inverse de-
velopment of, 859.

Canoes, use of, 73, 303.

Capercailzie, polygamous, 392 ;

proportion of the sexes in the,

442 ; pugnacity of the male, 634 ;

pairing of the, 638 ;
autumn

meetings of the, 643 ; behavior
of the female, 710 ;

inconven-
ience of black color to the fe-

male, 742 ;
sexual difference in

the coloration of the, 826 ; crim-
son eye-cere of the male, 826.

Capitonidae, colors and nidifica-
tion of the, 765.

Caprice, common to man and ani-

mals, 149.

Carabidae, 531.

Carniyora, marine, polygamous
habits of, 390 ;

sexual differences
in the colors of, 889.

Carp, numerical proportion of the
sexes in the, 444.

Carrier pigeon, late development
of the wattle in the, 421.

Carrion beetles, stridulation of,

531.

Cassowary, sexes and incubation
of the, 802.

Castoreum, 880 n.

Cat, convoluted body in the ex-

tremity of the tail of a, 33 ; sick,

sympathy of a dog with a, 163.
Catarrhine monkeys, 258.

Caterpillars, bright colors of, 572.

Cats, dreaming, 118; tortoise-

shell, 409, 421 ;
enticed by vale-

rian, 882.

Cattle, rapid increase of, in South
America, 71 ; domestic, lighter
in winter in Siberia, 408; horns
of, 415 ; numerical proportion of

the sexes in, 439.
Caudal vertebrae, number of, in

macaques and baboons, 88 ; ba-

sal, of monkeys, imbedded in

the body, 89.

Celibacy, unknown among the

savages of South Africa and
South America, 983.

Centipedes, 487.
Cephalopoda, absence of second-
ary sexual characters in, 472.

Cetacea, nakedness of, 87.

Ceylon, frequent absence of beard
in the natives of, 920.

Chaffinch, proportion t/f the sexes
in the, 442 ; courtship of the, 442.

Chaffinches, new mates found
by, 601.

Chameleons, 622.

Chamois, danger-signals of, 160
;

transfer of male characters to
an old female, 845 n.

Char, male, coloring of, during
the breeding season, 596.

Characters, male, developed in

females, 406 ; secondary sexual,
transmitted through both sexes,
406 , natural, artificial exag-
geration of, by man, 961.

Charruas, freedom of divorce

among the, 991.

Chastity, early estimation of, 191.
Chatterers, sexual differences in,

39.1-

Cheiroptera, absence of second-
ary sexual characters in, 389.

Chelae of Crustacea, 478, 482.

Chest, proportions of, in soldiers
and sailors, 47 ; large of the

Quechua and Aymara Indians,
50.

Chevrotains, canine teeth of, 859.
Children, legitimate and illegiti-

mate, proportion of the sexes

in, 434.

Chiloe, lice of the natives of, 286 ;

population of, 286.

Chimaeroid fishes, prehensile or-

gans of male, 584.

Chimpanzee, ears of the, 21 ; rep-
resentatives of the eyebrows
in the, 26

;
hands of the, 76

absence of mastoid processes in

the, 80 platforms built by the,
102 ; cracking nuts with a stone,
131 ; direction of the hair on
the arms of the, 254 ; supposed
evolution of the, 299; polyga-
mous and social habits of the,

975.

China, North, idea of female

beauty in, 950.
, Southern, inhabitants of, 337.

Chinese, color of the beard in,

917 ; general beardlessness of

the, 920; compression of the
feet of, 962.

Chorda Dorsalis, 273.

Chough, red beak of the, 826.

Chromidae, frontal protuberance
in male, 595 ; sexual differences

in color of, 604.

Chrysomelidae, stridulation of

531.
Cicadas, songs of the, 498.

Cicatrix of a burn, causing modi-
fication of the facial bones, 85.

Cimetiere du Sud, Paris, 31.

Cingalese, Chinese opinion of the

appearance of the, 950.

Cimpedes, complemental males

of, 374-
Civilization, effects of, upon nat-

ural selection, 222 ; influence

of, in the competition of na-

tions, 311.

Clanging of geese, etc., 640.

Classification, 247.

Cleft-palate, inherited, 53.

Climate, cool, favorable to human
progress, 221 ; power of sup-

porting extremes of, by man,
308; want of connection of,

with color, 330.

Cloaca, existence of a, in the

early progenitors of man, 273.

Cloaca] passage existing in the
human embryo, 16.

Clubs, used as weapons before
dispersion of mankind, 303.

Clucking of fowls, 640.
Cobra, ingenuity of a, 617.
Coccyx, 32 ;

in the human em-
bryo, 16 ; convoluted body at the
extremity of the, 32 ; imbedded
in the body, 89.

Cochin-China, notions of beauty
of the inhabitants of, 951, 955.

Cock, blind, fed by its compan-
ions, 163 ; game, killing a kite,
633; comb and wattles of the,
684 ; preference shown by the,
for young hens, 711 ; game,
transparent zone in the hackles
of a, 725.

Cock of the rock, 686.

Cocatoos, 826-829 ; nestling, 694 ;

black, immature plumage of,
786.

Coelenterata, absence of second-
ary sexual characters in, 466.

Coffee, fondness of monkeys for,

Cold, supposed effects of, 46;
power of supporting, by man,
308.

Coleoptera, 518 ; stridulation of,

502 ; stridulant organs of, dis-

cussed, 532.

Colobus, absence of the thumb,

Colombia, flattened heads of sav-

ages of, 946.

Colonists, success of the English
as, 238.

Coloration, protective, in birds,

823.
Color, correlation of, with immu-
nity from certain poisons and

parasites, 332 ; purpose of, in

lepidoptera, 557 ; relation of,
to sexual functions, in fishes,
601 ;

difference of, in the sexes
of snakes, 616 ;

influence of, in

the pairing of birds of different

species, 701 ; recognition of, by
quadrupeds, 897 ; of children,
in different races of man, 916;
of the skin in man. 1003.

Comb, development of, in fowls,

422.
Combs and wattles in male birds,

683.

Community, preservation of vari-

ations useful to the, by natural

selection, 94.
Conditions of life, action of

changed, upon man, 45 ; in-

fluence of, on plumage of birds.

Conjugations, origin of, 145.

Conscience, 183,
206 ; absence of,

in some criminals, 186.

Convergence of characters, 299.

Cooing of pigeons and doves,

649.
Corals, bright colors of, 467.

Coral-snakes, 619.

Corpora Wolffiana, 273 ; agree-
ment of, with the kidneys of

fishes, 16.

Correlated variation, 65.

Correlation, influence of, in the

production of races, 338.

Cotingidae, sexual differences m,
391 ; coloration of the sexes of,

773 ;
resemblance ot the females

of distinct species of, 790.

Counting, origin of, 241 ; limited

power of, in primeval man,
303.

Courage, variability of, in the

same species, 108; universal

high appreciation of, 190.
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Courtship, greater eagerness of
males in, 396 ; of fishes, 586 ; of

birds, 639, 686.

Cow, winter change of color,

900.

Crab, devil, 480.

, shore, habits of, 478.

Crabs, proportions of the sexes

in, 458.

Crest, origin of, in Polish fowls,
410.

Crests, of birds, difference of, in

the sexes, 786 ; dorsal hairy, of

mammals, 883.

Cricket, field-, stridulation of the,

501 ; pugnacity; of male, 509.
, house-, stridulation of the,

501.

Crickets, sexual differences in,

509.

Crioceridae, stridulation of the,

5.3
'

Crinoids, complexity of, 145.

Croaking of frogs, 612.

Crocodiles, musky odor of, dur-

ing the breeding season, 615.

Crossbills, characters of young,
78x.

Crosses in man, 289.

Crossing of races, effects of the,

329.
Crow Indians, long hair of the,

956.

Crustacea, parasitic, loss of limbs

by female, 374 ; prehensile feet

and antennae of, 375 ; male,
more active than female, 396;
secondary sexual characters of,

476.

Crystal worn in the lower lip by
some Central African women,
948.

Cuckoo fowls, 422.
Culicidae, 374, 495 ; attracted by
each other's humming, 495.

Cultivation of plants, probable
origin of, 221.

Curculionidae, sexual difference
in length of snout in some, 374 ;

hornlike processes in male, 526 ;

musical, 530.

Curiosity, manifestations of, by
animals, 113.

Curlews, double moult in, 666.

Cursores, comparative absence of
sexual differences among the,

392.

Cynocephalus, difference of the

young from the adult, 13 n. ;

male, recognition of women
by, 13 n. ; polygamous habits of

species of, 389 n.

Cyprinidae, proportion of the
sexes in the, 444.

, Indian, 60.

Cyprinodontidae, sexual differ-
ences in the, 590.

D.

Dampness of climate, supposed
influence of, on the color of the
skin, 46, 330.

Danaidae, 544.
Dances of birds, 655.
Dancing, universality of, 301.
Death-rate higher in towns than

in rural districts, 233.
Death-tick, 537.

Declensions, origin of, 145.
Decoration in birds, 657.
Deer, development of the horns

in, 415 ; spots of young, 780;
horns of, 843 ; use of horns of,
8s 5; horns of a, in course of,
modification. 857 ; size of the

horns of, 860- male attracted

by the voice of the female, 877 ;

male, odor emitted by, 881.

, Axis, sexual difference in

the color of the, 892.

, fallow, different colored
herds of, 897.

, Mantchurian, 904.

, Virginian, 904 ;
color of the,

not affected by castration, 890 ;

colors of, 892.
Deerhound, Scotch, greater size

of the male, 421.
Defensive organs of mammals,

863.
Descent traced through the
mother alone, 971.

Deserts, protective coloring of
animals inhabiting, 824.

Development, embryonic, of man,
14, 16 ; correlated, 720.

Devil, not believed in by the

Fuegians, 153.

Devil-crab, 480.

Devonian, fossil insect from the,

508.

Dewlaps, of cattle and antelopes,
885.

Diamond-beetles, bright colors of,

518.
Diastylidae, proportion of the
sexes in, 457.

Differences, comparative, be-
tween different species of birds
of the same sex, 791.

Digits, supernumerary, more fre-

quent in men than in women,
399 ; supernumerary, inherit-
ance of, 412 ; supernumerary,
early development of, 420.

Dimorphism in females of water-
beetles, 489.

Diplopoda, prehensile limbs of

the male, 487.
Disease, generated by the contact
of distinct peoples, 310.

Diseases common to man and the
lower animals, u

;
difference

of liability to, in different races
of men, 283 ; new effects of,

upon savages, 310; sexually
limited, 420.

Display, coloration of Lepidop-
tera for, 554 ;

of plumage by
male birds, 672, 682.

Distribution, wide, of man, 73 :

geographical, as evidence of

specific distinctness in man, 285.

Disuse, effects of, in producing
rudimentary organs, 18 ; and
use of parts, effects of, 47 ; of

parts, influence of, on the races
men, 338.

Divorce, freedom of, among the

Charruas, 991.

Dogs, memory of, 117 ; dreaming,
118 ; exercise of reasoning fac-
ulties by, 125 ; domestic, prog-
ress of, in moral qualities,

130; distinct tones uttered by,
136 ; parallelism between his

affection for his master and re-

ligious feeling, 154 ; sociability
of the, 160 ; sympathy of, with
a sick cat, 163 ; sympathy of,
with his master, 163 ; races of

the, 297 ; numerical proportion
of male and female births in,

437 ; sexual affection between
individuals of, 873.

Dolichocephalic structure, pos-
sible cause of, 85.

Dolphins, nakedness of, 87.
Domestic animals, races of, 297 ;

change of breeds of, 985.
Domestication, influence of, in

removing the sterility of hy-
brids, 288.

Dotterel, 801.

Down, of birds, 665.

Dragonet, Gemmeous, 591.
Dragon-flies, caudal appendages
of male, 276 ;

relative size of
the sexes of, 279 ; difference in
the sexes of, 290 ; want of pug-
nacity Dy the male, 291.

Drake, breeding plumage of the,
670.

Dreams, 118
;
a possible source of

the belief in spiritual agencies,
151.

Drill, sexual difference of color
in the, 894.

Drongo shrike, 774.

Drongos, racket-shaped feathers
in the tails of, 659, 669.

Dryness, of climate, supposed in-
fluence of, on the color of the
skin, 330.

Duck, harlequin, age of mature
plumage in the, 812 n.; breeding
in immature plumage, 813 n.

, long-tailed, preference of

male, for certain females, 711.

, pintail, pairing with a
wigeon, 699.

, voice of the, 648 ; pairing
with a shield-drake, 699 ;

im-
mature plumage of the, 765.

, wild, sexual differences in

the, 391 ; speculum and male
characters of, 418 ; pairing with
a pintail drake, 700.

Ducks, wild, becoming polyga-
mous under partial domestica-
tion, 391 ; dogs and cats recog-
nized by, 695.

Dugong, nakedness of, 87; tusks
of, 842.

Dutch, retention of their color
by the. in South Africa, 330.

Duty, sense of, 156.

Dyaks, pride of, in mere homi-
cide, 188.

E.

Eagles, golden, new mates found
by, 690.

Ear, motion of the, 21
; external

shell of the, useless in man, 21 ;

rudimentary point of the, in

man, 22.

Ears, more variable in men than
women, 399 ; piercing and or-
namentation of the, 048.

Earwigs, parental feeling in, 169.
Echinodermata, absence of sec-

ondary sexual characters in,

466.

Edentata, former wide range of,
in America, 285; absence of

secondary sexual characters in,

389-

Eggs, hatched by male fishes,

604.

Egret, Indian, sexes and young
of, 816.

Egrets, breeding plumage of,

667 ; white, 827.
Eland, development of the horns

of the, 416.
Elands, sexual differences of
color in, 890.

Elateridae, proportions of the
sexes in, 454.

Elaters, luminous, 491.

Elephant, rate of increase of the,
71 ; nakedness of the, 87 ; In-
dian, forbearance to his keeper,
166

; polygamous habits of

the, 390 ; pugnacity of the
male, 841 ; Indian, mode of

fighting of the, 858 ; male, odor
emitted by the, 880; attacking
white or gray horses, 897.
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Elevation of abode, modifying
influence of, 51.

Elimination of inferior individu-

als, 230.

Elk, winter change of the, 900.

, Irish, horns of the, 860.

Ellice Islands, beards of the na-

tives, 920, 958.

Embryo of man, 14 ; of the dog.
1 6.

Embryos of mammals, resem-
blance of the, 35.

Emigration, 230.
Emotions experienced by the
lower animals in common with

man, 108 ; manifested by ani-

mals, 112.

Emperor moth, 555.
Emulation of singing-birds, 642.

Emu, sexes and incubation of,

to*.

Endurance, estimation of, 190.

Energy, a characteristic of men,
929.

England, numerical proportion of
male and female births in, 432.

English, success of, as colonists,

238.

Engravers, short-sighted, 49.

Entozoa, difference of color be-
tween the males and females of

some, 466.

Envy, persistence of, 180 n.

Eocene period, possible diverg-
ence of man during the, 264.

Eolidae, colors of, produced by
the biliary glands, 469.

Erect attitude of man, 78.

Esquimaux, their belief in the in-

heritance of dexterity in seal-

catching, 48 ;
mode of life of,

Europe, ancient inhabitants of,

307.

Europeans, difference of, from
Hindoos, 329 ;

hairiness of,

probably due to reversion, 999.

Exaggeration of natural charac-
ters by man, 961.

Exogamy, 972, 976.

Expression, resemblances in, be-
tween man and the apes, 252.

Extinction of races, causes of,

307.

Eye, destruction of the, 47 ;

change of position in, 85 ; ob-

liquity of, regarded as a beauty
by the Chinese and Japanese,
950.

Eyebrows, elevation of, 20
;

de-

velopment of long hairs in, 27 ;

in monkeys, 254 ;
eradicated in

parts of South America and
Africa, 947 ;

eradication of, by
the Indians of Paraguay, 956.

Eyelashes, eradication of, by the
Indians of Paraguay, 956.

Eyelids, colored black, in part of
Africa. 946.

Eyes, difference in the color of,
in the sexes of birds, 719.

Eyzies, Les, human remains from,
37-

F.

Facial bones, causes of modifica-
tion of the, 85.

Faculties, diversity of, in the
same race of men, 39 ; inheri-
tance of, 40 ; mental, variation

of, in the same species, 101 ; of

birds, 693.
Fakirs, Indian, tortures under-

gone by, 190.

Falcon, peregrine, new mate
found by, 690.

Falkland islands, horses of, 306.

Fallow-deer, different colored
herds of, 897.

Famines, frequency of, among
savages, 69.

Fashions, long prevalence of,
among savages, 949.

Feathers, modified, producing
sounds, 651 ; elongated, in male
birds, 657 ; barbless and with
filamentous barbs in certain
birds, 660

; shedding of mar-
gins of, 671.

Feeding, high, probable influ-
ence of, in the pairing of birds
of different species, 702.

Feet, thickening of the skin on
the soles of the, 48 ; modifica-
tion of, in man, 79.

Female, behavior of the, during
courtship, 397.

birds, differences of, 791.
Females, presence of rudimentary
male organs in, 274 ; prefer-
ence of, for certain males, 383 ;

pursuit of, by males, 396 ; oc-
currence of secondary sexual
characters in, 402 ; develop-
ment of male characters by, 405.

Females and males, comparative
numbers of, 382 ; comparative
mortality of, while young, 386.

Femur and tibia, proportions of,
in the Aymara Indians, 50.

Fertility lessened under changed
conditions, 321.

Fertilization, phenomena of, in

plants, 398 ;
in the lower ani-

mals, 398.
Fevers, immunity of Negroes and
Mulattoes from, 332.

Fidelity of savages to one an-
other, 189.

Field-slaves, difference of, from
house-slaves, 336.

Fijians, burying their old and
sick parents alive, 162 ; estima-
tion of the beard among the,

958
-

}
admiration of, for a broad

occiput, 961.

Fiji Archipelago, population of

the, 291.
Islands, beards of the na-

tives, 920; marriage customs
of the, 991.

Filial affection, partly the result
of natural selection, 169.

Fjlum terminale, 33.

Finch, racket-shaped feathers in

the tail of a, 659.

Finches, spring change of color

in, 671 ; British, females of the,

Finlayson, on the Cochin Chi-
nese, 951.

Fire, use of, 73, 242, 303.
Fish, eagerness of male, 396 ; pro-
portion of the sexes in, 443;
sounds produced by, 607.

Fishes, kidneys of, represented
by Corpora Wolffiana in the hu-
man embryo, 16 ; male, hatch-

ing ova in their mouths, 275 ;

receptacles for ova possessed
by, 373 ;

relative size of the
sexes in, 590 ; fresh-water, of

the tropics, 601 ; protective re-

semblances in. 602 ; change of

color in, 602 ; nest-building,

603 ; spawning of, 604 ;
sounds

produced by, 607.

Flamingo, age of mature plum-
age, 312 n.

Flint tools, 242.

Flints, difficulty of chipping into

form, 75.

Flounder, coloration of the, 602.

Fly-catchers,
colors and nidifica-

tion of, 764.

Foetus, human, woolly covering
of the, 27 ; arrangement of the
hair on, 255.

Food, influence of, upon stature,
45-

Foot, prehensile power of the,
retained in some savages, 78 ;

prehensile, in the early progen-
itors of man, 273.

Foramen, supra-condyloid, ex-
ceptional occurrence of in the
humerus of man, 30, 64 ; in the
early progenitors of man, 273.

Fossils, absence of, connectingman with the apes, 264.
Fowl, occurrence of spurs in the
female, 406; game, early pug-
nacity of, 422 ; Polish, early de-
velopment of cranial peculiari-
ties of, 422 ; variations in plum-
age of, 661

; domestic, breeds
and sub-breeds of, 773.

Fowls, spangled Hamburgh, 407 ;

sexual peculiarities in, trans-
mitted only to the same sex.

409 ; loss of secondary sexual
characters by male, 410 ; Polish,
origin of the crest in, 410 ; pe-
riod of inheritance of charac-
ters by, 422 ; development of
the comb in, 422 ; numerical
proportion of the sexes in, 441 ;

courtship of, 704 ; mongrel, be-
tween a black Spanish cock and
different hens, 721 ; penciled
Hamburgh, difference of the
sexes in, 749 ; Spanish, sexual
differences of the comb in, 749 ;

spurred in both sexes, 754.
Foxes, wariness of young, in

hunting districts, 129: black,
896.

Fringillidae, resemblance of the
females of distinct species of,
790.

Frogs, 609 ; male, temporary re-

ceptacles for ova possessed by,
373 ; ready to breed before the

females, 380 ; fighting of, 611 ;

vocal organs of, 612.

Frontal bone, persistence of the
suture in, 57.

Fruits, poisonous, avoided by an-
imals, 102.

Fuegians, 221 ; difference of sta-
ture among the, 45 ; skill of, in

stone-throwing, 75 ; resistance
of the, to their severe climate,
308 ; mental capacity of the, 95;

quasi-religious sentiments of

the, 103 ; resemblance of, in

mental characters, to Euro-
peans, 300 ;

mode of life of the,

339 ; aversion of, to hair on the

face, 956 ; said to admire Eu-
ropean women, 960 n.

Fulgoridae, songs of the, 498.

Fur, whiteness of, in arctic ani-

mals, in winter, 408.

Fur-bearing animals, acquired
sagacity of, 128.

G.

Gallinaceae, frequency of polyg-
amous habits and of sexual
differences in the, 302 ; love-

gestures of, 655 ; decomposed
feathers in, 660 ; stripes of

young, 781 ; comparative sexual
differences between the species
of, 790. 791 ; plumage of, 793.

Gallinaceous birds, weapons of
the male, 633.

Galls, 90.

Gannets, white only when ma-
ture, 827.

Ganoid fishes, 370, 378.
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Gaour, horns of the, 848.

Gap between man and the apes,
265.

Gaper, sexes and young of, 816.

Gasteropoda, pulmoniferous,
courtship of, 470.

Gauchos, want of humanity
among the, 200.

Geese, clanging noise made by,

640 ; pairing of different spe-
cies of, 700 ; Canada, selection
of mates by, 703.

Gemmules, dormant in one sex,

410.

Genius, 40 j hereditary, 927.

, fertility of men and women
of, 229.

Geographical distribution, as evi-
dence of specific distinctions in

man, 285.

Geometrae, brightly colored be-

neath, 555.

Gesture-language, 301.

Ghost-moth, sexual difference of
color in the, 556.

Gibbon, Hoolock, nose of, 252.

Gibbons, voice of, 878.

Giraffe, its mode of using the

horns, 853 ; mute except in the

rutting season, 876.
Glanders, communicable to man
from the lower animals, n.

Glands, odoriferous, in mammals,
880.

Glow-worm, female, apterous,
374 ; luminosity of the, 491.

Gnats, dances of, 495.

Gnu, sexual differences in the
color of the, 841.

Goat, male, wild, falling on his

horns, 853 ; male, odor emitted

by, 881 ; male, wild, crest of the,

883 ; Berbura, mane, dewlap,
etc., of the male, 886

;
Kemas.

sexual difference in the color of

the, 892.

Goats, sexual differences in the
horns of, 409 ; mode of fighting
of, 853 ; domestic, sexual differ-

ences of, late developed, 421 ;

beards of, 884.

Goatsucker, Viginian, pairing of

the, 638.
Gobies, nidification of, 603.

God, want of the idea of, in some
races of men, 150.

Goldfinch, proportion of the sexes
in the, 442 ;

sexual differences
of the beak in the, 629 ; court-

ship of the, 680.

, North American, young of,
816.

Gold-fish, 600.

Goosander, young of, 786.

Goose, Antarctic, colors of the,

827.

, Canada, pairing with a Ber-
nicle gander, 699.

, Chinese, knob on the beak of

the, 719.

, Egyptian, 637.

, Sebastopol, plumage of, 660.

, Snow-, whiteness of the, 827.
. Spur-winged, 637.

Gorilla, semi-erect attitude of

the, 79 ; mastoid processes of

the, 80 ; direction of the hair on
the arms of the, 254 ; supposed
to be a kind of mandrill, 299 ;

polygamy of the, 389 ; voice of
the, 878

;
cranium of, 917 ; fight-

ing of male, 924.
Gout, sexually transmitted, 420.
Gradation of secondary sexual
characters in birds, 725.

Grallatores, absence of secondary
sexual characters in, 392 ; dou-
ble moult in some, 666.

Grasshoppers, stridulation of the,

S>5-reatest happiness principle,"
196.

Greeks, ancient, 236.

Greenfinch, selected by a female

canary, 701.

Grenadiers, Prussian, 41.

Greyhounds, numerical propor-
tion of the sexes in, 385 ;

numer-
ical proportion of male and fe-

male births in, 437, 461 n.

Grouse, red, monogamous, 392 ;

pugnacity of young male, 638 ;

producing a sound by scraping
their wings upon the ground,
650; duration of courtship of,
686

;
colors and nidification of,

'

764-
Guanacos, battles of, 839 ;

canine
teeth of, 8w.

Guanas, strife for women among
the, 924 ; polyandry among the,

980.
Guanche skeletons, occurrence of
the supra-condyloid foramen in

the humerus, of, 31.

Guaranys, proportion of men and
women among, 433 n.; color of
new-born children of the, 916 ;

beards of the
; 921.

Guillemot, variety of the, 717.

Guinea-fowl, monogamous, 392 ;

occasional polygamy of the, 393.

Guinea-pigs, inheritance of the
effects of operations by, 89 n.

Gulls, seasonal change of plu-
mage in, 827 ;

white. 827.

Gypsies, uniformity of, in various

parts of the world, 331.

H.

Habits, bad, facilitated by famil-

iarity, 202
; variability of the

force of, 204.

Hair, development of, in man, 25 ;

character of, supposed to be de-
termined by light and heat, 46 ;

distribution of, in man, 87, 995 ;

possibly removed for ornamen-
tal purposes, 87 ; arrangement
and direction of, 254 ;

of the

early progenitors of man, 273 ;

different texture of, in distinct

races, 283 ;
and skin, correlation

of color of, 339 ; development
of, in mammals, 883; manage-
ment of, among different peo-
ples, 947 ; great length of, in
some North American tribes,

056; elongation of the, on the
. human head, 1002.

Hairiness, difference of, in the
sexes in man, 918 ; variation of,
in races of men, 918.

Hairs and excretory pores, nu-
merical relation of, in sheep,
339.

Hairy family, Siamese, 998.
Hamadryas baboon, turning over
stones, 161

;
mane of the male,

868.

Hammering, difficulty of, 75.

Hands, larger at birth, in the
children of laborers, 48 ;

struct-
ure of, in the quadrumana, 76 ;

and arms, freedom of, indirect-

ly correlated with diminution
of canines, 81.

Handwriting, inherited, 141.

Hare, protective coloring of the,

900
Hares, battles of male, 839.

Hatred, persistence of, 180.

Hawks, feeding orphan nestling,
692 n.

Head, altered position of, to suit

the erect attitude of man, 85 ;

hairiness of, in man, 87 ; proc-
esses of, in male beetles, 520;
artificial alterations of the form
of the, 962.

Heart, in the human embryo, 16.

Heat, supposed effects of, 46.
Hedge warbler, 795 ; young of

the, 807.
Heel, small projection of, in the

Aymara Indians, 50.

Hehconidae, 544 ; mimicry of, by
other butterflies, 569.

Hemiptera, 498.
Herbs, poisonous, avoided by an-

imals, 102.

Hermaphroditism of embryos,
274.

Heron, love-gestures of a, 655.
Herons, decomposed feathers in,

660; breeding plumage of, 668,
669 ; young of the, 806 ; some-
times dimorphic, 813 n.; contin-
ued growth of crest and plumes
in the males of some, 815 ;

change of color in some, 831.
Hindoo, his horror of breaking

his caste, 197, 203.

Hindoos, local difference of stat-
ure among, 45 n.; difference of,
from Europeans, 329; color of
the beard in, 917.

Hippocampus, development of,

276 n.
; marsupial receptacles of

the male, 605.

Hippopotamus, nakedness of, 87.

Hips, proportions of, in soldiers
and sailors, 47.

Hog-deer, 904.

Hog, wart-, 865 ; river, 866.

Homologous structures, corre-
lated variation of, 65.

Homoptera, 496 ; stridulation of

the, and Orthoptera, discussed,
508.

Honey-buzzard of India, varia-
tion in the crest of, 715.

Honey-suckers, moulting of the,

669 ; Australian, nidification of,

763-

Honor, law of, 197.

Hoolock, Gibbon, nose of, 252.

Hoopoe, sounds produced by the
male, 650.

Hornbill, African, inflation of the
neck-wattle of the male during
courtship, 657.

Hornbills, sexual difference in the
color of the eyes in, 719 ; nidifi-
cation and incubation of, 763.

Horns, sexual differences of, in

sheep and goats, 409 ;
loss of,

in female merino sheep, 410 ;

development of. in deer, 415 ;

development of, in antelopes,
416 ; from the head and thorax,
in male beetles, 522 ; and canine
teeth, inverse development of,

859-

Horse, fossil, extinction of the,
in South America, 328 ; polyga-
mous, 389 ;

canine teeth of male,
842 ; winter change of color,
900.

Horses, rapid increase of, in

South America, 71 ;
diminution

of canine teeth in, 81
;
dream-

ing, 118; of the Falkland Is-

lands and Pampas, 306 ; numeri-
cal proportion of the sexes in,

386 ; lighter in winter in Siberia,

408 ;
sexual preferences in, 874 ;

pairing preferently with those
of the same color, 897 ;

numeri-
cal proportion of male and fe-

male births in, 436; formerly
striped, 905.

Hottentot women, peculiarities
of, 392.



Hottentots, lice of, 386 readily
become musicians, 940 notions
of female beauty of the, 952 ;

compression of nose by, 962.
House-slaves, difference of, from
field-slaves, 336.

Huia, the, of New Zealand, 374.
Human, man classed alone in a,
kingdom, 245.

sacrifices, 155.

Humanity, unknown among some
savages, 189 ; deficiency of,

among savages, 200.

Humming-bird, display of plu-
mage by the male, 672.

Humming-birds, ornament their

nests, 147, 698 ; polygamous, 391 ,

proportion of the sexes in, 442 ;

pugnacity of male, 630; modi-
fied primaries of male, 652 ;

col-

oration of the sexes of, 662 ; dis-

play by, 740 ; nidification of the,

762 ; young of, 810.

Hunger, instinct of, 180.

Huns, ancient, flattening of the
nose by the, 962.

Hybrid birds, production of, 699.

Hydrophobia communicable be-
tween man and the lower ani-

mals, u.

Hylobates, absence of the thumb
in, 77; upright progression of
some species of, 79; maternal
affection in a, in; direction of
the hair on the arms of species
of, 254 ;

females of, less hairy
below than males, 017.

ferenees in the wings of, 490 n. ;

aculeate, relative size of the
sexes of, 493.

Hymenopteron, parasitic, with a
sedentary male, 396 n.

I.

Ibex, male, falling on his horns,
852 ;

beard of the, 884.
Ibis, white, change of color of
naked skin in, during the breed-

ing season, 664 ; scarlet, young
of the, 806.

Ibises, decomposed feathers in,
660 ; white, 827 ; and black. 829.

Ichneumonidae, difference of the
sexes in, 515.

Ichthyosaurians, 270.
Idiots, microcephajous,

their
characters and habits, 53 ; hair-
iness and animal nature of their

actions, 53 ; microcephalous,
imitative faculties of, 140.

Iguanas, 622.

Illegitimate and legitimate chil-

dren, proportion of the sexes

,
in 434- .

Imagination, existence of, in ani-

mals, 118.

Imitation, 106 ; of man by mon-
keys, 114 ; tendency to, in mon-
keys, microcephalous idiots

and savages, 140 ; influence of,
212.

Immature plumage of birds, 754.

Implacentata, 268.

Implements, employed by mon-
keys, 131 ; fashioning of, pecul-
iar to man, 133.

Impregnation, period of, influ-

ence of, upon sex, 435.
Improvement, progressive, man
alone supposed to be capable
of, 128.

Incisor teeth, knocked out or filed

by some savages, 947.

Increase, rate of, 67 ; necessity of

checks in, 71.

Indecency, hatred of, a modern
virtue, igi.

India, difficulty of distinguishing
the native races of, 282 ; color
of the beard in races of men of,
917.

Indian, North American, hon-
ored for scalping a man of
another tribe, 188.

Individuality, in animals, 134.
Infanticide, prevalence of, 70,

188, 458 ; supposed cause of, 950 ;

prevalence and causes of, 978 et

sey.

Inferiority, supposed physical, of
man, 97.

Inflammation of the bowels, oc-
currence of, in CefiusAzara, n.

Inheritance, 40 ; of long and short

sight, 49 ;
of effects of use of

vocal and mental organs, 141 ;

of moral tendencies, 202, 204 ;

laws of, 406 ; sexual, 412 ; sexu-
ally limited, 743.

Inquisition, influence of the, 237.
Insanity, hereditary, 40.

Insect, fossil, from the Devonian,
508.

Insectivora, absence of secondary
sexual characters in, 389.

Insects, relative size of the cere-
bral ganglia in, 83 ; male, ap-
pearance of, before the females,
379 ; pursuit of female by the

males, 396 ; period of develop-
ment of sexual characters in,

419; secondary sexual charac-
ters of, 488.

Insessores, vocal organs of, 644.

Instep, depth of, in soldiers and
sailors, 47.

Instinct and intelligence, 103.

, migratory 4 vanquishing the

maternal, 172, 182.

Instinctive actions, the result of

inheritance, 168.

impulses, difference of the
force of, 177; and moral im-
pulses, alliance of, 177.

Instincts, complex origin of,

through natural selection, 104;

possible origin of some, 104 ;

acquired, of domestic animals,
168 ; variability of the force of,

172 ; difference of force between
the social and other, 175 ;

util-

ized for new purposes, 940.
Instrumental music of birds, 650.

Intellect, influence of, in natural
selection in civilized society,
228.

Intellectual faculties, thejr in-

fluence on natural selection in

man, 208; probably perfected
through natural selection, 210.

Intemperance no reproach among
savages, 191 ; its destructive-

ness, 230.
Intoxication in monkeys, n.
Iris, sexual difference in the color
of the, in birds, 657, 719.

Ischio-pubic muscle, 61.

J.

Jackals learning from dogs to

bark, 114.

Tack-snipe, coloration of the, 825.

Jaguars, black, 896.

Japan, encouragement of licen-

tiousness in, 70.

Japanese, general beardlessness
of the, 920 ; aversion of the, to

whiskers. 957.
Javans, relative height of the

sexes of, 919 ; notions of female

beauty, 955.

Jaw, influence of the muscles of
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the, upon the physiognomy of
the apes, 82.

Jaws, smaller proportionately to
the extremities, 48 : influence
of food upon the size of, 48 ,

diminution of, in man, 81
; in

man, reduced by correlation,
924.

Jay, Canada, youne of the, 807.
Jays, new mates found by, 690;

distinguishing persons, 695.
Jelly-fish, bright colors of some,

467.
Jews, ancient use of flint tools by

the, 242 ; uniformity of, in va-
rious parts of the world, 330;
numerical proportion of male
and female births among the,
432 ; ancient, tattooing prac-
ticed by, 946.

Jollofs, fine appearance of the,
969.

Juan Fernandez, humming-birds
of, 819.

Jupiter, comparison with Assyr-
ian effigies, 959.

K.

Kaffir skull, occurrence of the
diastema in a, 59.

Kafirs, their cruelty to animals,
189 ; lice of the, 286 ; color of

the, 954 ; engrossment of the
handsomest women by the
chiefs of the, 984 ; marriage-
customs of the, 992.

Kalij-pheasant, drumming of the

male, 650 ; young of, 787.

Kalmucks, general beardlessness
of, 920 ; aversion of, to hairs on
the face, 957 ; marriage-cus-
tomsof the, 991.

Kangaroo, great red, sexual dif-

ference in the color of, 888.

Katy-did, stridulation of the, 501.

Kestrels, new mates found by,
690.

Kidney, one, doing double work
in disease, 47.

King-crows, nidification of, 762.

Kingfisher, 645 ; racket-shaped
feathers in the tail of a, 659.

Kingfishers, colors and nidifica-

tion of the, 765, 768, 772 ; imma-
ture plumage of the, 786. 787 ;

young of the, 807.

King Lory, 769 ; immature plum-
age of the, 786.

Kite, killed by a game-cock, 633.

Knot, retention of winter plum,
age by the, 667.

Koala, length of the ccecum in,

29.

Koodoo, development of the
horns of the, 416 ; markings of

the, 902.
Kordofan, protuberances artifi .

cially produced by natives of,

946.
Koraks, marriage customs of, 991.

L.

Lacertilia, sexua\ differences of,

621.

Lamarck, on the origin of man,

Lamellibranchiata, 470.
Lamellicorn beetles, horn-like

processes from the head and
thorax of, 520 ;

influence of sex-

ual selection on, 529.

Lamellicornia, stridulation of,

S32 -

Lampyridae, distasteful to mam-
mals, 491.

Lancelet, 271, rft.
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Language an art, 130 ; articulate,

origin of, 140; relation of the

progress of, to the development
of the brain, 141 ; effects of in-

heritance in production of, 141 ;

complex structure of, among
barbarous nations, 145 ; natural

selection in, 144 ; primeval, 305 ;

of a lost tribe preserved by a

parrot, 307.

Languages, presence of rudi-
ments in, 144 ;

classification of,

144 ; variability of, 144 ; cross-

ing or blending of, 144; com-
plexity of, no test of perfection
or proof of special creation, 145 ;

resemblance of, evidence ot

co nmunity of origin, 247.
and species, identity of evi-

dence of their gradual develop-
ment, 144.

Lanugo, of the human foetus, 27,

995-

Lapponian language, highly arti-

ficial, 145.

Lark, proportion of the sexes in

the, 442 ; female, singing of the,

643.
Larks, attracted by a mirror, 697.

Larynx, muscles of the, in song-
birds, 644.

Latooka, perforation of the lower

lip by the women of, 948.
Leaves, autumn, tints useless,

469.

Legitimate and illegitimate chil-

dren, proportion of the sexes

in, 433.
Legs, variation of the length of

the, in man, 37; proportions of,
in soldiers and sailors, 47 ; pecu-
liarities of, in male insects, 490.

"Lek" of the black-cock and
capercailzie, 686.

Lemuridae, ears of the, 22 ; posi-
tion and derivation of the, 267 ;

their origin, 278.

Lenguas, disfigurement of the
ears of the, 948.

Leopards, black, 896.

Lepidoptera, numerical propor-
tions of the sexes in the, 446 ;

coloring of, 541 ;
ocellated spots

of, 723.

Leptalides, mimicry of, 571.

Lesse, valley of the, 31.

Libellulidae, relative size of the
sexes of, 493 ; difference in the
sexes of, 510.

Lice of domestic animals and
man, 286.

Licentiousness, a check upon
population, 70 ; prevalence of,

among savages, 191.
Life, inheritance at correspond-
ing periods of, 407, 412.

Light, effects on complexion, 46 :

influence of, upon the colors of

shells, 473.

Linnet, numerical proportion of
the sexes in the, 442 ; crimson
forehead and breast of the, 671 ;

courtship of the, 680.

Lion, polygamous, 390 ; mane of
the, detensive, 868 ; roaring of
the. 877.

Lions, stripes of young, 780.
Lips, piercing of the, by savages,

948.

Livonia, numerical proportion of
male and female births in, 385,
432-

Lizards, relative size of the sexes
of, 621

; gular pouches of, 621.
Local influences, effect of, upon
stature, 45.

Locust, bright-colored, rejected
by lizards and birds, 509.
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Locust, migratory, 501 ;
selection

by female, 501.

Locusts, proportion of sexes in,

455 ;
stridulation of, 503.

Locustidae, descent of the, 504.

Longicorn beetles, difference of
the sexes of, in color, 519 ;

stridulation of, 602.

Lophobranchii, marsupial recept-
acles of the males, 605.

Lory, King, 769 ; immature plum-
age of the, 786, n.

Love-antics and dances of birds,

655.

Lucanidae, variability of the man-
dibles in the male, 528.

Lunar periods, iz, 278 n.

Lungs, enlargement of, in the

Quichua and Aymara Indians,

50 ; a modified swim-bladder,
273 ;

different capacity of, in

races of man, 283.

Luminosity in insects, 491.

Luxury, expectation of life unin-
fluenced by, 227.

Lynx, Canadian, throat-ruff of

the, 863.

Lyre-bird, assemblies of, 687.

M.

Macacus, ears of, 22
;
convoluted

body in the extremity of the

tail of, 33 ; variability of the
tail in species of, 88

;
whiskers

of species of, 884.

Macaws, Mr. Buxton's observa-
tions on, 162

;
screams of, 649.

Macropus, courtship of, 598.

Magpie, power of speech of, 143 ;

nuptial assemblies of, 688 ; new
mates found by, 689 stealing
bright objects, 697; young of

the, 307 ; coloration of the, 829 ;

Magpies, vocal organs of the,

643-
Makalolo, perforation of the up-
per lip by the, 948.

Malar bone, abnormal division

of, in man, 57.

Malay, Archipelago, marriage-
customs of the savages of the,

Malays, line of separation be-
tween the Papuans and the,

285 ; general beardlessness of

the, 920- staining of the teeth

among, 946 ; aversion of some,
to hairs on the face, 957.

Male animals, struggles of, for the

possession of the females, 379 ;

eagerness of, in courtship, 396 ;

generally more modified than
female, 396 ;

differ in the same
way from females and young,
414.

characters, developed in fe-

males, 406; transfer of, to fe-
male birds, 792.

, sedentary, of a hymenopte-
rous parasite, 396 n.

Malefactors, 230.
Males, presence of rudimentary
female organs in, 275.

and females, comparative
numbers of, 381, 385 ; compara-
tive mortality of, while young,
386.

Maluridae, nidification of the, 763 ;

Mammae, rudimentary, in male
mammals, 17, 34, 274, 276 ; su-

pernumerary, in women, 54 n.;
of male human subject, 54 n.

Mammals, recent and tertiary,
comparison of cranial capacity
of, 84 ; nipples of, 275 ; wea-
pons of, 841 ; relative size of
the sexes of, 861

; parallelism
of, with birds in secondary sex-

ual characters, 899 ; voices of,
used especially during the

breeding season, 034.
Man, variability of, 37 ;

errone-

ously regarded as more domes-
ticated than other animals, 41 ;

migrations of, 72 ;
wide distri-

bution of, 73 ; causes of the
nakedness of, 87 ; supposed
physical inferiority of, 97 ; a
member of the Catarrhine
group, 262 ; early progenitors
of, 273 ; transition from ape in-

definite, 305; difference between
the sexes, 399 ; proportion of
sexes among the illegitimate.
434 ;

different complexion of
male and female negroes, 914 ;

secondary sexual characters of,

914 ; primeval condition of, 983.

Mandans, correlation of color and
texture of hair in the, 339.

Mandrill, number of caudal ver-
tebrae in the, 88

;
colors of the

male, 894, 898, 907.
Maories, mortality of, 315 ; infan-

ticide and proportion of sexes,

459 ;
distaste for hairiness

among men, 957.

Marks, retained throughout
groups of birds, 722.

Marriage, restraints upon, among
savages, 70 ;

influence of, upon
morals. 191 ; influence of, on

mortality, 232 ; development of,

975-

Marriages, early, 233 ; communal,
9?i. 974-

Marsupials, development of the

nictitating membrane in, 23 ;

uterus of, 56 ; possession of nip-
ples by, 275 ;

their origin from
Monotremata, 278 ; abdominal
sacks of

, 278 ; relative size of
the sexes of, 861 ; colors of,

888.

Marsupium, rudimentary, in male
marsupials, 274.

Martins deserting their young,
172.

Mastoid processes in man and

apes, 80.

Medicines, effect produced by,
the same in man and in mon-
keys, ii.

Medusae, bright colors of some,

467.

Megaltthic structures, prevalence
of, 301.

Melanesians, decrease of, 316.

Meliphagidae, Australian, nidifi-

cation of, 763.

Memory, manifestations of, in

animals, 117.

Memnon, young, 284 n.

Mental characters, difference of,

in different races of men. 283.

faculties, diversity of, in the
same race of men, 37 ; inherit-
ance of, 40 ; variation of, in the
same species, 39 ; similarity of
the in different races of man,
301 ; of birds, 693.

powers, difference of, in the
two sexes in man, 926.

Merganser, trachea of the male,
648.

Mexicans, civilization of the, not

foreign, 202.

Migrations of man, effects of, 72.

Migratory instinct of birds, 168 ;

vanquishing the maternal, 172.

Millipedes, 487.

Mimicry, 569.
Mind, difference of. in man and
the highest animals, 206 ; simi-

larity of the, in different races,

301.
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Minnow, proportion of the sexes
in the, 444.

Mirror, larks attracted by, 697.
Mocking-thrush, partial migra-

tion of, 695 ; young of the,
818.

Modifications, unserviceable, 92.

Moles, numerical proportion of
the sexes in, 440 ; battles of
male, 839.

Mollusca, beautiful colors and
shapes of, 473 ;

absence of sec-

ondary sexual characters in the,

472.

Moliuscoida, 271, 470.

Mongolians, perfection of the
senses in, 49.

Monkey, protecting his keeper
from a baboon, 164 bonnet-,
253 ; rhesus-, sexual difference
in color of the, 895, 907 ; mus-
tache-, colors of the, 893.

Monkeys, liability of, to the same
diseases as man, u ; male, rec-

ognition of women by, 13 n. ;

diversity oi the menial facul-

ties in, 39 ; breaking hard fruits

with stones, 76 ;
hands of the,

76 ;
basal caudal vertebrae of,

imbedded in the body, 89 ; re-

venge taken by, 108
;
maternal

affection in, in ; variability of
the faculty of attention in, 116 ;

American, manifestation of
reason in, 124 ; using stones and
sticks, 132 : imitative faculties

of, 140 ; signal-cries of, 140 ;

mutual kindnesses of, 160 ; sen-

tinels posted by, 160
;
human

characters of, 252 ; gradation of

species of, 294 ;
beards of, 884 ;

ornamental characters of, 906 ;

analogy of sexual differences

of, with those of man, 917 , dif-

ferent degrees of difference in

the sexes of, 921 ; expression of

emotions by, 941 ; generally
monogamous habits of, 975 ;

polygamous habits of some, 975;
naked surfaces of, 996.

VIonogamy, not primitive, 241.

Monogenists. 296.

Monotremata, 268 ; development
of the nictitating membrane
in, 23 ; lactiferous glands of,

275 ; connecting mammals with

reptiles, -178.

Monstrosities, analogous, in man
and lower animals, 43 ; caused

by arrest of development, 53 ;

correlation of, 65 ; transmission
of, 289.

Monuments, as traces of extinct

tribes, 307.
Moose, battles of 841 n. ; horns of
h\ an incumbrance, 860.

Moral and instinctive impulses,
alliance of, 178.

faculties, their influence on
natural selection i.i man, 208.

rules, distinction between
the higher and lower, 199.

sense, so-called, derived
fiom the social instincts, 194;
origin of the, 203.

Miralitv. supposed to be founded
in selfishness, 194 ; *ywt of, the

general welfare of the commu-
nity. 197, gradual rise of, 204;
influence of a high standard of,

220.

Mortality, comparative, of fe-

males and males, 386, 433.

Moths, absence of mouth in some
males, 374 ; apterous temale,

374 ; male, prehensile use of

the tarsi by, 375 ; male, at-

tracted by females, 449 ; colora-

tion of, 555 ; sexual differences
of color in, 556.

Motmot, inheritance of mutila-
tion of tail feathers, 1001 : rack-

et-shaped feathers in the tail of

a, 659.
Moult, double, 777; double an-
nual, 666.

Moulting of birds, 813.
Moults, partial, 669.
Mouse, song of, 935.

Mustache-monkey, colors of the,

893, 908.
Mustaches, in monkeys, 253.
Mud-turtle, long claws of the
male, 613.

Mulattoes, persistent fertility of,

287 ; immunity of, from yellow
fever, 332.

Mule, sterility and strong vitality
of the, 287.

Mules, rational, 126.

Muntjac-deer, weapons of the,

859.

Muscle, ischio-pubic, 61.

Muscles, rudimentary, occur-
rence of, in man, 19 ; variabil-

ity of the, 37 ; effects of use ana
disuse upon, 47 ; animal-like
abnormalities of, in man, 61

;

correlated variation of, in the
arm and leg, 65 ; variability of,
in the hands and feet, 72 ; of the

jaws, influence of, on the phys-
iognomy of the Apes, 82 ; ha-
bitual spasms of, causing modi-
fications of the facial bones, 85 ;

of the early progenitors of

man, 273 ; greater variability
of the, in men than in women,
399-

Music, of birds, 640 ; discordant,
love of savages for, 654 ;

reason
of power of perception of notes
in animals, 936 ; power of dis-

tinguishing notes, 937 ; its con-
nection with primeval speech,
942; different appreciation of,

by different peoples, 939 ; origin
of, 939, 943 ; effects of, 941.

Musical cadences, perception of,

by animals, 937 ; powers of

man, 931.
Musk-deer, canine teeth of male,
842 ; male, odoriferous organs
of the, 881 ; winter change of

the, 900.
Musk-duck, Australian, 628 ;

large size of male, 631 ; of Gui-

ana, pugnacity of the male,

631.
Musk-ox, horns of, 848.

Musk-rat, protective resemblance
of the. to a clod of earth, 900.

Mussels opened by monkeys, 76.

Mutilations, healing of, 12
;

in-

heritance of, 89.

Mutillidae, absence of ocelli in fe-

male, 488.

Myriapoda, 487.

N.

Nails, colored yellow or purple in

part of Africa, 946.
Narwhal, tusks of the, 842.

Nasal cavities, large size of, in

American aborigines, 50.

Nascent organs, 17.

Natural selection, its effects on
the early progenitors of man,

72 ; influence of on man, 90 :

limitation of the principal, 91 ;

influence of. on social animals,

92 ; Mr. Wallace on the limita-

tion of, by the influence of the

mental faculties in man, 208:

influence of, in the progress of

the United States, 238 in rela-
tion to sex, 463.

Natural and sexual selection con-
trasted, 405.

Naulette, iaw from, large size of
the canines in, 59.

Neanderthal skull, capacity of
the, 84 .

Neck, proportion of, in soldiers
and sailors, 47.

Negro, resemblance of a, to Eu-
ropeans, in mental characters,
300.

Negro women, their kindness to
Mungo Park, 189.

Negroes, Caucasian features in,
285 ; character of, 284 ; lice of,
286 ; fertility of, when crossed
with other races. 287 variabil-

ity of, 292 ; immunitv of. from
yellow fever, 332 ; difference of,
from Americans, 337 ; disfigure-
ments of the. 898 ;

color of new-
born children of, qi6 ; compara-
tive beardlessness of, 920 ;

readily become musicians, 940;
appreciation of beauty of their
women by, 950 ; idea of beauty
among, c.6o ; compression of the
nose by some, 962.

Nemertians, colors of, 475.
Neolithic period, 242.
Nests, made by fishes, 604 ; dec-
oration of, by Humming-birds,
698.

Neuration, difference of, in the
two sexes of some butterflies
and hymenoptera, 490.

Neuroptera. 455, sio.
New Zealand, expectation by the
natives of, of their extinction,
328 : practice of tattooing in,

949 ; aversion of natives of. to
hairs on the face, 957 : pretty
girls engrossed by the chiefs in,

984.
Newts, 608.

Nic stating menbrane, 23, 273.
Nidification, of fishes, 603 ; rela-

tion of. to color, 761 ; of British

birds, 764.

Night-heron, cries of the, 640.

Nightingale, arrival of the male
before the female, 379 ; object
of the song of the, 641.

Nightjar, selection of a mate by
the female, 703 Australian,
sexes of, 803 ; coloration of the,

825.

Nightjars, noise made by some
male, with their wings, 650;

elongated feathers in, 658, 683.

Nilghau. sexual differences oi

color in the, 890.

Nipples, absence of, in Monotre-
mata, 275.

Noctuse, brightly-colored be-

neath, 555.
Noctuidae, coloration of, 552.
Nomadic habits, unfavorable to

human progress, 221

Norfolk island, half-breeds on,

Norway, numerical proportion of

male and female births in, 432.

Nose, resemblance of. in man
and the apes. 258 ; piercing and
ornamentation of the, 948 ; very
flat, not admired in negroes,

960 ; flattening of the, 962.

Nudibranch Mollusca, bright col-

ors of, 473.
Numerals, Roman, 241.

Nunemaya, natives of, bearded,

920.
Nut-hatch of Japan, intelligence

of, 693 n.
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o.

Obedience, value of, 213.

Observation, powers of, possessed
by birds, 695.

Occupations, sometimes a cause
of diminished stature, 45.

Ocelli, absence of, in female Mu-
tillidae. 488.

of birds, formation and vari-

ability of the, 723.

Ocelot, sexual differences in the

coloring of the, 889.

Odonata, 455.

Odor, correlation of, with color
of skin, 339 ;

emitted by snakes
in the breeding-season, 617 ;

of

mammals, 880.

Ophidia, sexual differences of,
616.

Opossum, wide range of, in

America, 285.

Optic nerve, atrophy of the,
caused by destruction of the

eye, 47.

Orang-Outan, agreement of the
brain of the, with that of man,
9 j

ears of the, 21 ; vermiform
appendage of, 29 ;

hands of the,

76 ;
absence of mastoid proc-

esses in the, 80 ; platforms built

by the, 102 ; using a stick as a

lever, 131 ; using missiles, 131 ;

using the leaves of the Panda-
nus as a night covering, 133 ;

direction of the hair on the
arms of the, 254 ;

its aberrant
characters, 259 ; supposed evo-
lution of the, 299 ; voice of the,

878 ; monogamous habits of the,

975 ; male, beard of the, 884.

Granges, treatment of, by mon-
keys, 76.

Orange-tip butterfly, 544, 550.

Ordeal, trial by, 155.

Organs, prehensile, 375.

Organic scale, von Baer's defini-
tion of progress in, 277.

Orioles, nidincation of, 962.
Onaments, prevalence of similar,

301 ;
of male birds, 639 ;

fond-
ness of savages for, 945.

Ornamental characters, equal
transmission of, to both sexes,
in mammals, 899 ;

of monkeys,
906.

Ornithorhynchus, reptilian ten-

dency of, 270 ; spur of the male,
842.

Orrony, Grotto of, 31.

Orthoptera, metamorphosis of,

419 ; stridulating apparatus of,

501 ;
colors of, 509 ; rudimentary

stridulating organs in female,
506 ;

stridulation of the, and
Homoptera, discussed, 508.

Ostrich, African, sexes and incu-
bation of the, 802.

Ostriches, stripes of young, 781.
Ouzel, ring-, colors and mdifica-

tion of the, 764.

, water-, colors and nidifica-
tion of the, 764.

Ovipositor of insects, 374.
Ovule of man, 14.

Owls, white, new mates found
by, 691.

P.

Pachydermata, 389.
Painting, pleasure of savages in,

301.
Paleolithic period, 242.
Palestine^ habits of the chaffinch

in, 442.

Pampas, horses of the, 306.
Pangenesis, hypothesis of, 406.
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Papilionidae, variability in the,
562.

Papuans, line of separation be-
tween the, and the Malays. 285 ;

beards of the, 020 ; hair of, 947.
and Malays, contrast in char-

acters of.283.
Paradise, Birds of, supposed to
be polygamous, 391 ; rattling of
their quills by, 650 ;

racket-

shaped feathers in, 659 ; sexual
differences in color of, 661 ; dis-

play of plumage by the male,
673-

Paraguay, Indians of, eradication
of eyeorows and eyelashes by,
956.

Parakeet, Australian, variation
in the color of the thighs of a
male, 715.

Parallelism of development of

species and languages, 144.
Parasites on man and animals,

12
;
as evidence of specific iden-

tity or distinctness, 286 ; im-

munity from, correlated with
color, 331.

Parental feeling in earwigs, star-

fishes, and spiders, 170 ; affec-

tion, partly a result of natural

selection, 169.

Parents, age of, influence upon
sex of offspring, 435.

Parinse, sexual difference of color
in, 769.

Parrot, racket-shaped feathers in
the tail of a, 659 ;

instance of
benevolence in a. 694.

Parrots, change of color in, 90 ;

imitative faculties of, 114; liv-

ing in triplets, 692 ; affection

of, 694 ;
colors and nidification

of the, 765, 769 ; immature
plumage of the, 786 ;

sexual dif-
ferences of color in, 830 ; musi-
cal powers of, 940.

Parthenogenesis in the Tenthre-
dinae, 455 ; in] Cynipidae, 455 ;

in Crustacea, 455.

Partridge, monogamous, 392 ;

proportion of the sexes in the,
442 ; female, 701."

dances, 655.

Partridges, living in triplets,
692; spring coveys of male, 692 ;

distinguishing persons, 695.
Patagonians, self-sacrifice by,

178 ; marriages of, 991.
Paulistas of Brazil, 291.

Payaguas Indians, thin legs and
thick arms of the, 48.

Peacock, polygamous, 392 ;
sexual

characters of, 418 : pugnacity
of the, 635 ; rattling of the
quills by, 650 ; elongated tail-
coverts of the, 658 ; love of

display of the, 673 ; ocellated
spots of the, 725 ; inconvenience
of long tail of the, to the female,
742 ; continued increase of

beauty of the, 815.

butterfly, 550.

Peafowl, preference of females
for a particular male, 707 ; first
advances made by the female,
707.

Pediculi of domestic animals and
man, 286.

Pedigree of man, 279.
Peewit, wing-tubercles of the
male, 637.

Pelagic animals, transparency of,
468.

Peleld, an African ornament, 948.
Pelican, blind, fed by his compan-

ions, 163 ; pugnacity of the
male, 631.

Pelicans, fishing in concert, 161.

Pelvis, alteration of, to suit the
erect attitude of man, 80 ; dif-
ferences of the, in the sexes in

man, 915.

Perch, brightness of male, during
breeding-season, 596.

Peregrine falcon, new mate found
by, 690.

Period of variability, relation of,
to sexual selection, 426.

Periods, lunar, followed by func-
tions in man and animals, 12,

278, n.

of life, inheritance at corre-

sponding, 407.
Periwinkle, 470.
Perseverance, a characteristic of

man, 929.
Persians, said to be improved by
intermixture with Georgians
and Circassians, 968.

Peruvians, civilization of the, not

foreign, 242.

Petrels, colors of, 828.

Phalanger, Vulpine, black varie-
ties of the, 596.

Pheasant, polygamous, 392 ; and
black grouse, hybrids of, 699 ;

production of hybrids with the
common fowl, 711 ; immature
plumage of the, 785.

Pheasant, Amherst, display of,

674.

, Argus, 658, 776 ; display of

plumage by the male, 675 ; ocel-
lated spots of the, 724 ; grada-
tion of characters in the, 730.

, Blood, 636.

, Cheer, 679, 793.

, Eared, 418, 679, 793 ; length
of the tail in the, 759 ; sexes
alike in the, 773.

, Golden, display of plumage
by the male, 674 ; sex of young,
ascertained by pulling out
head-feathers, 813.

,
Kali j , drumming of the maie,

650.

, Reeve's, length of the tail in,

759-
, Silver, triumphant male, de-

posed on account of spoiled plu-
mage, 708 ;

sexual coloration of

the, 827.

, Sosmmerring's, 744, 759.
, Tragopan, 657 ; display of

plumage by the male, 674 ;

markings of the sexes of the,
724.

Pheasants, period of acquisition
of male characters in the family
of the, 418 ; proportion of sexes
in chicks of, 442 ; length of the
tail in, 744.

Philters, worn by women, 950.
Phosphorescence of insects, 491.

Phryganidae, copulation of dis
tinct species of, 488 n.

Physical inferiority, supposed, of

man, 97.

Pigeon, female, deserting a
weakened mate, 383 n.; carr.er,
late development of the wattle
in, 421 ; pouter, late develop-
ment of the crop in, 421 ;

do-
mestic, breeds and sub-breeds
of, 773.

Pigeons, nestling, fed by the se-
cretion of the crop of both par-
ents, 276 ; changes of plumage
in, 407 ; transmission of sexual

peculiarities in, 409 ; Belgian,
with black-streaked males, 411 ;

changing color after several

moultings, 421 ; numerical pro-

portion of the sexes in, 441 ; coo-

ing of, 649 ; variations in plu-
mage of, 66; display of pla.



mage by male, 681 ; local mem-
ory of, 693 ; antipathy of fe-

male, to certain males, 706
profligate male and female, 706
wing-bars and tail-feathers of
722 ; suppositious breed of, 743
pouter and carrier, peculiari-
ties of, predominant in males,
747 ; immature plumage of the,
786.

Pigs, origin of the improved
breeds of, 209 ; numerical pro-
portion of the sexes in, 439 ;

stripes of young, 780 ;
tusks of

miocene, 867 ; sexual prefer-
ence shown by, 8js

Pike, American, brilliant colors
of the male during the breeding
season, 596.

, reasoning powers of, 120
;

male, devoured by females,

Pintail, drake, plumage of, 670 ;

pairing with a wild duck, 700.
Duck, pairing with a widg-

eon, 699.

Pipe-fish, filamentous, 602
;
mar-

supial receptacles of the male,
605.

Pipits, moulting of the, 669.
Pitcairn island, half-breeds on,

32 S-
Pits, suborbital, of Ruminants,
88 1.

Pittidae, nidification of, 762.
Placentata, 268.

Plagiostomous fishes, 584.
Plantain-eaters, colors and nidi-

fication of the, 765 ; both sexes
of, equally brilliant, 773.

Plants, cultivated, more fertile
than wild, 68

; male flowers of,
mature before the female, 380,
n.

; phenomena of fertilization

in, 398.

Platyrrhine monkeys, 258.
Plovers, wing-spurs of, 637 ;

double moult in, 669.
Plumage, changes of, inheritance

of, by fowls, 407 ; tendency
to analogous variation in, 660

;

display of, by male birds, 672 ;

changes of, in relation to season,
776 ; immature, of birds, 781 ;

color of, in relation to protec-
tion, 822.

Plumes on the head in birds, dif-
ference of, in the sexes, 757.

Poison, avoidance of, by animals,
128.

Poisonous fruits and herbs avoid-
ed by animals, 102.

Poisons, immunity from, corre-
lated with color, 331.

Polish fowls, origin of the crest
in, 410.

Polyandry, 980 ;
in certain Cy-

prinidas, 444 ; among the Ela-
teridas, 454.

Polydactylism in man, 54 n.

Polygamy, influence of, upon sex-
ual selection, 388 ; superinduced
by domestication, 393 ; suppos-" Aed increase of female births by,
435 ; in the stickleback, 586.

Polygenists, 296.

Polynesia, prevalence of infanti-
cide in, 978.

Polynesians, wide geographical
range of, 42 ; difference of stat-
ure among the, 45 : crosses of,

291 ; variability of, 292 ; hete-

rogeneity of the, 329 ; aversion
of, to hairs on the face, 957.

Polyzoa 470.

Porcupine, mute, except in the

rutting season, 876.
Pores, excretory, numerical rela-

INDEX.

tion of, to the hairs in sheen
339-

Pouter pigeon, late developmen
of the large crop in, 421.

Pre-eminence of man, 73.
Preference for males by female

birds, 699 ; shown by mammals
in pairing 870.

Prehensik organs, 375.
Primary sexual organs, 372.
Primates, 249 ; sexual differences
of color in, 893.

Primogeniture, evils of, 226.
Prionidae, difference of the sexes

in color, 519.

Profligacy, 230.
Progenitors, early, of man, 273.
Progress, not the normal rule in
human society, 221

; elements
of, 236.

Prong-horn antelope, horns of
416.

Proportions, difference of, in dis
tinct races, 283.

Protective coloring in butterflies
55 ; .in lizards, 627 ; in birds,
795 ! in mammals, 900.-- nature of the dull coloring of
female Lepidoptera, 563.- resemblances in fishes, 602.

Protozoa, absence of secondary
sexual characters in, 466.

Prussia, numerical proportion of
male and female births in, 432.

Ptarmigan, monogamous, 392 ;

summer and winter plumage of
the, 667 ; nuptial assemblages
of, 687 ; protective coloration of,
795-

Puff-birds, colors and nidification
of

the, 765.

Pugnacity of fine-plumaged male
birds, 679.

Pumas, stripes of young, 780.

Puppies learning from cats to
clean their faces, 114.

Q.

Quadrumana. hands of, 76; differ-
ences between man and the,
249 ; sexual differences of color
in, 893 ;

ornamental characters
of, 906 ; analogy of sexual dif-
ferences of, with those of man,
17 ; fighting of males for the
emales, 924 ; monogamous hab-

its of, 975 ; beards of the, loop.
Quichua Indians, 50 ; local varia-

tion of color in the, 335, n.
;
no

ray hair among the, 917, n. ;

airlessness of the, 921 ; long
hair of the, 956.

91
fe

gr
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R.

Rabbit, white tail of the, 901.
Rabbits, domestic, elongation of
the skull in, 85 ; modification
of the skull in , by the lopping of
the ear, 85 ; danger-signals of.

160
;
numerical proportion of

the sexes in, 440.

Races, distinctive characters of,

283; or species of man, 284;
crossed, fertility or sterility of,

287 ;
of man, variability of the,

292 ;
of man, resemblance of,

in mental characters, 301 ; for-

mation of, 306 ;
of man, extinc-

tion of, 307 ;
of man, formation

of the, 329 ; of man, children of

the, 9_i6 ; beardless, aversion of,
to hairs on the face, 956.

Rafts, use of, 73, 303.

Rage, manifested by animals, 108.

Rails, spur-winged, 637.

Ram, mode of fighting of the, 853 ;

331

Rameses II., features of, 284 nRat common, general dispersion
of, a consequence of superior

?h"
nm

,?< n? : supplantation of
the native, in New Zealand, by
"jfEuropean rat, 328 ; common,said to be polygamous, 389;numerical proportion of the
sexes in, 440.

Rats, enticed by essential oils,802.

Rationality of birds, 693
Rattle-snakes, difference of the
sexes in the, 616

; rattles as a
call, 620.

Raven, vocal 9rgans of the 647
stealing bright objects,' 697
pied, of the Feroe Islands, 716

'

Kays, prehensile organs of male,
584.

Razor-bill, young of the, 816.
Keason, in animals, 119.
Redstart, American, breeding in
immature plumage, 813 n.

Redstarts, new mates found by
691.

Reduvidae, stridulation of, 497.
Reed-bunting, head-feathers of
the male, 681

; attacked by a
bull-finch, 696.

Reefs, fishes frequenting, 601.

Regeneration, partial, of lost
parts in man, 13.

Regent-bird, 698.
Reindeer, horns of the, 415
horns of the female, 844 ; antlers
of, with numerous points, 855 ;

elements of, 154."
Remorse, 184; deficiency of,
among savages, 217.

Representative species of birds,
787.

Reproduction, unity of phenom-
ena of, throughout the mam-
malia, 13 ; period of, in birds,
813-

Reproductive system, rudiment-
ary structures in the, 34 ; ac-
cessory parts of, 274.

Reptiles, 613.
and birds, alliance of, 278.

Resemblances, small, between
man and the apes, 252.

Retrievers, exercise of reasoning
faculties by, 125.

Revenge, manifested by animals,
108.

Reversion, 54 ; perhaps the cause
of some bad dispositions, 230.

Rhinoceros, nakedness of, 87 :

horns of, 848 ; horns of, used
defensively, 863 ; attacking
white or gray horses, 897.

ihythm, perception of, by ani-
mals, 937.

Ring-ouzel, colors and nidifica-
tion of the, 764.

Rivalry, in singing, between
male birds, 643.

River-hog, African, tusks and
knobs of the, 866.

Rivers, analogy of, to islands, 270.

Roach, brightness of male during
breeding-season, 596.

Robbery, of strangers, considered
honorable, 188.

Robin, pugnacity of the male,
630 ; attacking other birds with
red in their plumage, 696.

Rodents, uterus in the, 55 ; ab-
sence of secondary sexual char-
acters in, 389 ; sexual differences
in the colors of, 888.
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Roe. winter change of the, 900.

Roller, harsh cry of, 645.

Romans, ancient, gladiatorial ex-

hibitions of the, 200.

Rook, voice of the, 649.

Rostrum, sexual difference in the

length of, in some weevils, 374.

Rudimentary organs, 17 ; origin

of, 35.
Rudiments, presence of, in lan-

guages, 144.

Ruff, supposed to be polyga-
mous, 392 ; proportion of the

sexes in the, 442 ; pugnacity of

the, 631 ; double moult in, 666
;

duration of dances of, 686 ; at-

traction of the, to bright ob-

jects, 697.
Ruminants, male, disappearance
of canine teeth in, 81, 924 ; gen-
erally polygamous, 389 ; subor-
bital pits of, 881 ; sexual differ-

ences of color in, 890.

Russia, numerical proportion
of

male and female births in, 385,

432.
Rutlandshire, numerical propor-

tion of male and female births

in, 432.

S.

Sagittal crest in male apes and
Australians, 917.

Sahara, fertility of mixed races

in, 287, n. ; birds of the. 766 ; an-
imal inhabitants of the, 824.

Sailors, growth of, delayed by
conditions of life, 45 ; long-
sighted, 49 n.

Sailors and soldiers, difference in

the proportions of, 47.
St. Kilda, beards of the inhabit-

ants of, 920.
Salmon leaping out of fresh

water, 172 ; male, ready to

breed before the female, 380 ;

proportion of the sexes in, 44 ) ;

male, pugnacity of the, 587 ;
i

male, characters of, during the
j

breeding season, 588 ; spawn-
j

ing of the, 602.

Samoa Islands, beardlessness of
,

the natives of, 920, 958.

Sand-skipper, 480.
Sandwich Islands, variation in

the skulls of the natives of the,

37 ;
decrease of native popula-

tion, 317 ; population of, 460 ;

supenority of the nobles in the,

967.
Islanders, lice of, 286.

San-Giuliano, women of, 968.
Santali, recent rapid increase of

the, 69 ;
Mr. Hunter on the,

329.

Savages, uniformity of, exagger-
ated, 41 ; long sighted, 49 ; rate
of increase among, usually
small, 68

;
retention of the pre-

hensile power of the feet by,
78 ; imitative faculties of, 140 ;

causes of low morality of, 192 ;

tribes of, supplanting, one an-
other, 211 ; improvements in

the arts among, 242 ; arts of,

301 ; fondness of, for rough
music, 654 ; attention paid by,
to personal appearance, 945 ;

relation of the sexes among,
591.

Saw-fly, pugnacity of a male, 514.

Saw-flies, proportions of the
sexes in, 455.

Scalp, motion of the, to.

Scent-glands in snakes, 617.
Scolecida, absence of secondary

ftexua) character! in, 46$,

INDEX.

Scoter-duck, black, sexual differ-

ence in coloration of the, 825 ;

bright beak of male, 826.

Sculpture, expression of the ideal

of beauty by, 959.

Sea-anemones, bright colors of,

467.
Sea-bear, polygamous, 390.

Sea-elephant, male, structure of

the nose of the, 879; polyga-
mous, 390.

Sea-lion, polygamous, 390.

Seal, bladder-nose, 879.

Seals, their sentinels generally
females, 160; evidence furnish-

ed by, on classification, 249 ;

polygamous habits of, 390 ; bat-

tles of male, 840; canine teeth

of male, 842 ; sexual differences,

861 ; pairing of, 871 ;
sexual pe-

culiarities of, 879 ;
in the color-

ation of, 889; appreciation of

music by, 936.

Sea-scorpion, sexual differences

in, 592.

Season, changes of color in birds,
in accordance with the, 665 ;

changes of plumage of birds in

relation to, 776.

Seasons, inheritance at corre-

sponding, 408.

Sebituani, African chief, trying
to alter a fashion, 947.

Sebright Bantam, 422.

Secondary sexual characters, 372 ;

relations of polygamy to, 388 ;

transmitted through both sexes,

403 ; gradation of, in birds, 725.

Selection, double, 403.
of male by female birds, 685,

713.

, methodical, of Prussian

grenadiers, 41.

, sexual, explanation of, 375,

381 ;
influence of, on the color-

ing of Lepidoptera, 564.

, sexual and natural, con-
trasted, 405.

Self-command, habit of, inher-

ited, 185 ; estimation of, 190.

Self-consciousness, in animals,
I 35-

Self-sacrifice, by savages, 178 ;

estimation of. 190.
Semilunar fold, 23.

Semnopithecus, 259 ; long hair on
the heads of species of, 253,
1002.

Senses, inferiority of Europeans
to savages in the, 48.

Sentinels, among animals, 160,

171.

Serpents, instinctively dreaded
by apes and monkeys, 102, 113.

Sex, inheritance limited by, 409.

Sexes, relative proportions of, in

man, 432, 917 ; probable rela-

tion of the, in primeval man,
976.

Sexual characters, secondary,
372 ; relations of polygamy to,

389 ; transmitted through both
sexes, 403 ; gradation of, in

birds, 725.
and natural selection, con-

trasted, 405.
characters, effects of the loss

of, 231 ; limitation of, 410.
differences in man, 13.

selection, explanation of, 375,

381 ; influence of, on the cplor-
ing of Lepidoptera, 562 ; objec-
tions to, 832 ; action of, in man-
kind, 984.

Sharks, prehensile organs of male,
584.

Sheep, danger-signals of, 160
;

Mufti difference* in the horn

of, 409 ; horns of, 416, 847 ; do-
mestic, sexual differences o(,
late developed, 421 ; numerical

proportion of the sexes in, 438 ;

inheritance of horns by one sex,
848 effect of castration, 849 ;

mode of fighting of, 853 ;
arched

foreheads of some, 886.

Merino, loss of horns in fe-
males of, 410 ; horns of, 416.

Shells, difference in form of, in
male and female Gasteropoda,
470 ; beautiful colors and shapes
of, 473-

Shield-drake, pairing with a com-
mon duck, 699 ; New Zealand,
sexes and young of, 803 n.

Shrew-mice, odor of, 880.

Shrike, Drongo, 774.
Shrikes, characters of young, 781.

Shyness of adorned male birds,

683.

Siam, proportion of male and fe-
male births in, 435.

Siamese, general beardlessness of

the, 920 ;
notions of beauty of

the, 951 ; hairy family of, 998.

Sight, inheritance of long and
short, 49.

Signal-cries of monkeys, 140.
Silk-moth, proportion of the sexes

in, 445 ;
difference of size of the

male and female cocoons of the,

492 ; pairing of the, 559.
Simiadae, 257 ;

their origin and
divisions, 278.

Singing of the Cicadse and Ful-
goridae, 498

-

}
of tree-frogs, 612

;

of birds, object of the, 641.

Siricidae, difference of the sexes
in. 515.

Siskin, 671 ; pairing with a ca-

nary, 701.

Size, relative, of the sexes of in-

sects, 492.

Skin, movement of the, 20
;
naked-

ness of, in man, 87 ; color of

the, 330.
and hair, correlation of color

of, 33Q.

Skull, variation of, in man, 37;
cubic contents of, no absolute
test of intellect, 84 ; Neander-
thal, capacity of the, 84 ; causes
of modification of the, 85 ;

dif-

ference of, in form and capa-
city, in different races of men,
284 ; variability of the shape of

the, 292 ;
differences of, in the

sexes in man, 916 ; artificial

modification of the shape of,

948.
Skunk, odor emitted by the, 880;
white tail of. protective, 902.

Slavery, prevalence of, 189 ; of

women, q8i.

Slaves, difference between field

and house-slaves, 336.

Sloth, ornaments of male, 888.

Smell, sense of, in man and ani-

mals, 24.

Snakes, sexual differences of, 616 ;

mental powers of, 618
-. male,

ardency of, 617."
Snarling muscles," 60.

Snipe, drumming of the, 651 ; col-

oration of the, 826.

, painted, sexes and young of,

800.

, solitary, assemblies of, 686.

Snipes, arrival of male before the

female, 380 ; pugnacity of male,
631; double moult in, 668.

Snow-goose, whiteness of the,

827.
Social animals, affection of, for

each other, 161 j defense of bv
the males, 7i.
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Sociability, the sense of duty con-
nected with, 158 ; impulse to, in

animals, 169 ; manifestations of,
in man, 174 ;

instinct of, in ani-

mals, 175.

Sociality, probable, of primeval
men. 94 ; influence of, on the

development of the intellectual

faculties, 210 ; origin of, in man,
213.

Soldiers, American, measure-
ments of, 45.

and sailors, difference in the

proportions of. 47.

Song of male birds appreciated
by their females, 147 ;

want of,
in brilliant plumaged birds, 679 ;

of birds, 756.
Sounds admired alike by man and
animals, 147 ; produced by
fishes, 607 ; produced by male
frogs and toads, 612 ; instru-

mentally produced by birds,

651.

Spain, decadence of, 237.

Sparrow, pugnacity of the male,
630 ; acquisition of the Linnet's

song by a, 644'; coloration of

the, 795 ; immature plumage of

the, 785.

Sparrows, house- and tree-, 764.

Sparrows, new mates found by,
691.

, sexes and young of, 81 1
;

learning to sing, 940.

Spawning of fishes, 597.
Spear, used before dispersion ol

man, 303.

Species, causes of the advance-
ment of, -230 ;

distinctive char-
acters of, 280 ; or races of man,
284 ; sterility and fertility of,
when crossed, 287; supposed,
of man, 292 ; gradation of, 294 ;

difficulty of defining, 294 ; rep-
resentative, of birds, 788 ; of

birds, comparative differences
between the sexes of distinct,

789.

Speech, connection between the
brain and the faculty of, 141."
Spel

"
of the black-cock, 649.

Sperm-whales, battles of male,
840.

Sphingidae, coloration of the, 553.

Sphinx, Humming-bird, 557.
moth, musky odor of, 542.

Spiders, 484 ; parental feeling in,

169 ; male, more active than fe-

male, 396 ; proportion of the
sexes in, 456 ; secondary sexual
characters of, 484 ; courtship of

male, 485 ; attracted by music,
486 ; male, small size of, 485.

Spine, alteration of, to suit the
erect attitude of man, 80.

Spirits, fondness of monkeys for.

ii.

Spiritual agencies, belief in, al-

most universal, 151.

Spoonbill, 6489. ; Chinese, change
of plumage in, 774.

Spots, retained throughout
groups of birds, 723 ; disappear-
ance of, in adult mammals, 904.

Spring- bock, horns of the, 854.

Spurs, occurrence of. in female

fowls, 406, 410 ; development of,

in various species of Phasiani-
dae, 418 ; of Gallinaceous birds,

633, 636 ; development of, in fe-

male Galhnaceae, 754.

Squirrels, battles of male, 839 ;

African, sexual differences in

the coloring of, 888 ; black, 846.

Stag, long hairs of the throat of,

869 ;
horns of the, 405 ; battles

of, 842 ;
horns of the, with nu-

merous branches, 855 ; bellow-
ing of the, 876 ; crest of the, 884.

-beetle, numerical proportion
of sexes of, 454 ; large size of
male, 493 ; weapons of the male,
526.

Stallion, mane of the, 869.
Stallions, two, attacking a third,

161 ; fighting, 841 ; small canine
teeth of, 859.

Staphylinidae, hornlike processes
in male, 526.

Starfishes, parental feeling in,
169 ; bright colors of some, 467.

Starling, American field-, pugna-
city of male, 639.

, red-winged, selection of a
mate by the female, 703.

Starlings, three, frequenting the
same nest, 692 ; new mates
found by, 691.

Statues, Greek, Egyptian, Assyr-
ian, etc., contrasted, 959.

Stature, dependence of, upon lo-
cal influences, 45.

Stealing of bright objects by
birds, 698.

Sterility, general, of sole daugh-
ters, 226; when crossed, a dis-
tinctive character of species,
280 ; under changed conditions,

323.
SMckle-back, polygamous, 394 ;

male, courtship of the, 586 ;

male, brilliant coloring of, dur-

ing the breeding season, 596 ;

niuification of the, 603.
Sticks used as implements and
weapons by monkeys, 131.

Sting ..n bees, 373.
Stonechat, voung of the, 818.

Stone implements, difficulty of

making, 75 ; as traces of extinct

tribes, 307.
Stones, used by monkeys for

breaking hara fruits and as

missiles, 76.
Stork, black, sexual differences

in the bronchi of the, 648 ; red
beak of the, 826.

Stridulation of the Orthoptera
and Homoptera discussed, 508 ;

of beetles, 530.

Stripes, retained throughout
groups of birds, 722 ; disappear-
ance of, in adult mammals, 904.

Structure, existence of unservice-
able modifications of, 92.

Struggle for existence in man,
239-

Sub-species, 295.

Sufferings, in strangers, indiffer-

ence of savages to, 188.

Suicide, 188.

Suidas, stripes of young. 780.

Sumatra, compression of the nose

by the Malays of, 962.
Sun-birds, nidification of, 763.

Superstitions, 241 ; prevalence of,

197.

Superstitious customs, 155.

Superciliary ridge in man, 914.

Supernumerary digits, more fre-

quent in men than in women,
399 ; inheritance of, 412 ; early
development of, 420.

Supra-condylojd foramen in the

early progenitors of man, 273.

Suspicion, prevalence of, among
animals, 108.

Swallow-tail butterfly, 550.

Swallows deserting their young,
172, 182.

Swan, black, wild, trachea of the,

648 ; white, young of, 810 ; red
beak of the, 826 ; black-necked,
820.

Swifts, migration of, 172.

Sympathy, 223 ; among animals,
162 ; its supposed basis, 170.

Sympathies, gradual widening of,
300.

Syngnathous fishes, abdominal
pouch in male, 276.

T.

Tabanidae, habits of, 374.
Tahitians, 242 ; compression of
the nose by the, 962.

Tail, rudimentary, occurrence of,
in man, 32 ; convo.uted body in
the extremity of the, 35 ; ab-
sence of, in man and the higher
apes, 88 ; variability of, in spe-
cies of Macacus and in baboons,
89, presence of, in the early
progenitors of man, 273 ; length
of, in pheasants, 743 ; difference
of length of the, in the two
sexes of birds, 758.

Tanager, scarlet, variation in the
male, 715.

Tapirs, longitudinal stripes of
young, 780, 904.

Tarsi, dilatation of front, in male
beetles, 488.

Tasmania, half-castes killed by
the natives of, 287.

Tasmanians, extinction of, 312.
Taste, in the Quadrumana, 849.
Tattooing, universality of, 046.
Tea, fondness of monkeys for, n.
Tear-sacks, of Ruminants, 881.

Teeth, rudimentary incisor, in

Ruminants, 17 ; posterior molar,
in man, 28 ; wisdom, 28 ; diver-

sity of, 37 ; canine, in the early
progenitors of man, 273 ; canine,
of male mammals, 842 ; in man,
reduced by correlation, 924 ;

staining of the, 946 ; front,
knocked out or filed by some
savages, 947.

Temper, in dogs and horses, in-

herited, 108.

Tench, proportions of the sexes in

the, 444 ; bi ightness of male,
during breeding season, 596.

Tenebnonidae, Stridulation of,

S31 -

Tenthredinidae, proportions of
the sexes in, 455 ; fighting habits
of male, 514 ; difference of the
sexes in, '.sis.

Terns, white, 827 ; and black, 831.

, seasonal change of plumage
in, 827.

Terror, common action of, upon
the lower animals and man, 108.

Thorax, processes of, in male bee-
tles, 520.

Thornback, difference in the teeth
of the iwo sexes of the, 589.

Thoughts, control of, 201.

Thrush, pairing with a blackbird.

699 ; colors and nidification of

the, 764.

Thug, remorse of a. 188.

Thumb, absence of, in Aides and
Hylobates^ 77.

Thysanura, 494.
Tibia and femur, proportions of,

in the Aymara Indians, 50.
Tierra del Fuego, marriage cus-
toms of, 991.

Tiger, colors and markings of

the, 903.

Tigers, depopulation of districts

by, in India. 69.

Tits, sexual difference of color in,

769.
Toads, male, treatment of ova by
some, 276 ; male, ready to breed
before the female, 380.

Todas, infanticide and proportion
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of sexes, 458 practice polyan-
dry, 980.

Toe, great, condition of, in the
human embryo, 16.

Tomtit, blue, sexual difference of

color in the, 760.

Tonga Islands, beardlessness of

the natives of, 920.

Tools, flint, 242 ;
used by monkeys,

131.

Topknots in birds, 659.

Tortoise, voice of the male. 933.

Tortures, submitted to by Amer-
ican savages, 190.

Toucans, colors and nidification
of the, 765 ; beaks of the, 826.

Towns, residence in, a cause of
diminished stature, 45.

Trachea, convoluted and im-
bedded in the sternum, in some
birds, 648.

Tragopan, 392 : swelling of the
wattles of the male, during
courtship, 657 ; display of plu-
mage by the male, 674 ; mark-
ings of the sexes of the, 724.

Training, effect of, on the mental
difference between the sexes of

man, 930.
Transfer of male characters to fe-

male birds, 790.

Transmission, equal, of ornamen-
tal characters, to both sexes in

mammals, 900.

Traps, avoidance of, by animals,
128

;
use of, 128.

Treachery, to comrades, avoid-
ance of, by savages, 178.

Tribes, extinct, 309.

Troglodyte skulls, .greater than
those of modern Frenchmen, 84.

Trogons, colors and nidification
of the, 765.

Tropic-birds, white only when
mature, 827.

Trout, proportion of the sexes in,

Tumbler, almond, change of plu-
mage in the, 421.

Turkey, wild, pugnacity of young
male, 638 ; wild, notes of the,
650 ; swelling of the wattles of
the male, 657 ; recognition of a
dog by a, 695 ; male, wild, ac-

ceptable to domesticated fe-

males, 707 ; wild, breast-tuft of
bristles of the, 774.

Turkey-cock, scraping of the
wings of, upon the ground, 650 ;

wild, display of plumage by,
673 ; fighting habits of, 684.

Turtle-dove, cooing of the, 649.

Twins, tendency to produce,
hereditary, 68.

U.

Ugliness, said to consist in an ap-
proach to the lower animals,
964.

Umbrella-bird, 647.
United States, rate of increase in,

67 ; influence of natural selec-
tion on the progress of, 238;
change undergone by Europe-
ans in the, 336.

Uraniidae, coloration of the, 553.
Use and disuse of parts, effects

of, 47 ; influence of, on the races
of man, 338.

Uterus, reversion in the, 55 : more
or less divided, in the human
subject, 55, 64; double, in the
early progenitors of man, 273.

INDEX.

v.

Vaccination, influence of, aaa.

Vancouver Island, savages of,

310; natives of, eradication of

facial hair by the, 956.
Variability, causes of, 41 ;

in man,
analogous to that in the lower
animals, 43 ;

of the races of

man, 292 ; greater in men than
in women, 399 ; period of, rela-

tion of the, to sexual selection,

425 ; of birds, 714 ; of secondary
sexual characters in man, 919.

Variation, laws of, 43 ; correlated,

65 ;
in man, 244 ; analogous, 256.

Variations, spontaneous, 66.

Varieties, absence of, between
two species, evidence of their

distinctness, 281.

Variola, communicable between
man and the lower animals, n.

Vaureal, human bones from, 31.

Veddahs, monogamous habits of,

977-

Vengeance, instinct of, 180 n.

Venus Erycina, priestesses of,

968.

Vermes, 475.
Vermiform appendage, 29.

Vertebrae, caudal, number of, in

macaques and baboons, 88 ; of

monkeys, partly imbedded in

the body, 89.

Vertebrata, common origin of

the, 269 ;
most ancient progeni-

tors of, 274.

Vibrissae, represented by long
hairs in the eyebrows, 27.

Viper, difference of the sexes in

the, 616.

Virtues, originally social only,
188; gradual appreciation of,
216.

Viscera, variability of, in man, 38.
Vocal music of birds, 640.

organs of man, 140 ;
of birds,

143 ; of frogs, 612
;
of the Inses-

sores, 644 ; difference of, in the
sexes of birds, 646 ; primarily
used in relation to the propaga-
tion of the species, 932.

Voice in mammals, 876 ;
in mon-

keys and man, 917 ; in man, 931 ;

origin of, in air-breathing ver-
tebrates, 953.

Vultures, selection of a mate by
the lemale, 703 ; colors of, 828 n.

W.
Wagtails, Indian, young of, 788.
Waist, proportions of, in soldiers
and sailors, 47.

Wales, North, numer'tal propor-
tion of male and female births

in, 432.
Walrus, development of the nic-

titating membrane in the, 23 ;

tusks of the, 842 ;
use of the

tusks by the, 858.

Wapiti, battles of, 841 n.; traces
of horns in the female, 845 ;

attacking a man, 855 ; sexual
difference in the color of the,
892.

Warbler, hedge-, young of the,
807.

Warblers, superb, nidification of,
763.

Wariness, acquired by animals,
128.

Wart-hog, tusks and pads of the,
865.

Watchmakers, short-sighted, 49.

Water-ouzel, autumn song of tke,
643.

Wattles, disadvantageous to male
birds in fighting, 684.

Wealth, influence of, 225.
Weapons, used by man, 73 ;

em-
ployed by monkeys, 131 ; offen-

sive, of males, 377.
Weaver-bird, 643.
Weaver-birds, rattling of the

wings of,650 ; assemblies of, 686.

Weevils, sexual difference in

length of snout in some, 374.
Whale, Sperm-, battles of male,

840.

Whales, nakedness of, 87.
Whiskers, in monkeys, 253.
Whiteness, a sexual ornament in
some birds, 831 ; of mammals
inhabiting snowy countries,

White-throat, aerial love-dance
of the male, 655.

Widow-bird, polygamous, 391 ;

breeding plumage of the male,
669 ; female, rejecting the un-
adorned male, 708.

Widows and widowers, mortality
of, 234.

Widgeon, pairing with a pintail
duck, 699.

Wing-spurs, 754.

Wings, differences of, in the two
sexes of butterflies and Hymen-
optera, 490 ; play of, in the

courtship of birds, 680.

Winter, change of color of mam-
mals in, 900.

Witchcraft, 155.

Wives, traces of the forcible cap-
ture of, 241.

Wolf, winter change of the, 900.
Wolves, learning to bark from
dogs, 114 ; hunting in packs, 161.

, black, 896.
Wombat, black varieties of the.

896.
Women distinguished from men
by male monkeys, 13 n.; pre-
ponderance of, in numbers, 433 ;

effects of selection of, in accor-
dance with different standards
of beauty, 964 ; practice of cap -

luring, 974 ; early betrothals
and slavery of, 981 ; freedom of
selection by, in savage tribes,

991.
Wonder, manifestations of, by
animals, 113.

Woodcock, coloration of the, 826.

Woodpecker, selection of a mate
by the female, 703.

Woodpeckers, tapping of, 650 ;

colors and nidification of the,

765.
Wounds, healing of, 12.

Wren, young of the, 807.

Writing, 241.

Y.

Yellow fever, immunity of ne-

groes and mulattoes from, 332.

Yura-caras, their notions of beau-
ty, 555-

Z.

Zebra, rejection of an ass by a fe-

male, 897; stripes of the, 903.
Zebus, humps of, 886.

Zigzags, prevalence of, as orna-
ments, 301.

Zygaeaidae, coloration of the, 553.
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PLATE I.

Fig. 4.
Fi*' S.

,. Second leg of male Orchestia Tucuratinga (from
Fritz fuller).

Fig. 5. Ditto of female.

Fig. 7. Gryllus campestris (from Lan-
dois).

Left-hand figure, under side of part of
a wing-nervure, much magnified,
showing the teeth, st.

Right-hand figure, upper surface of

wing-cover, with the projecting,
smooth nervure, r, across which the
teeth (st) are scraped.

Fig. 8. Teeth of Ner-
vure of Gryllus do-
mesticus (from Lan-
dois).

*
Fig. 6. Taphroderes

distortus (much en-

larged). Upper fig

ure, male
;
lower fig-

ure, female.

Fig. o. Chalcosoma atlas. Left-hand figure, maie (reduced); right-hand figure, female (nat. size

Fig. 10. Copris isidis. (Left-hand figure, male.;



PLATE II.

Fig. ii. Phanaeus faunus. (Left-hand figure, male.)

Fig. 12. Lipelicus cantori. (Left-hand figure, male.)

Oothophagus rangifer, enlarged. (Left-hand figure, male.) r
ig. 14. Onitis furci-

fer, male, viewod
from beneath.

Pig. 15. Left-hand figure, male of Onitis furcifer, viewed lat-

erally. Right-hana figure, female, a. Rudiment of ceph-
alic horn. b. Trace of thoracic horn or crest.

Fig. 16. Head of male common salmop (Salmo salar) during the breeding-season.



PLATE III.

Fig. 17. Callionymus lyra. Upper figure, male; lower figure, female.
N.B. The lower figure is more reduced than the upper.

Pig. 18. Chamaeleon Owenii. Upper figure,
"ia^e; lower figure, female.

Fie- 19- Secondary wing-feathers ot Pipra deliciata
(from Mr. Sclater. in

'

Proc. Zool. Soc. 1860). The
three upper feathers, a, i, c. from the male; the
three lower corresponding feathers, d, e, f, from
the female.

a and rf, fifth secondary wing-feather of male and
female, upper surface.

i> and ^, sixth secondary, upper surface, c and ./J
seventh ser< ,11 :!arv. lower surface.



PLATE IV.

Fig. 20. Polyplectron chinquis, male (T. W. Wood).

Fir. ai. Part of a tail-covert erf

Polyplectron chiaquis,
with the

two ocelli of nat. size.

ijf. 22. Part of a tail-cov-

ert of Polyplectron mal-
accense, with the two
ocelli, partially confluent,

^f nat. size.



Fig. 24. Basal part of the secondary wing-
feather, nearest to the body.

Fig. 23. Part of secondary wing-feather of Ar-

gus pheasant, showing two perfect ocelli, a
and 6 ; A, B, C, &c., are dark stripes running
obliquely down, each to an ocellus.

[Much of the web on both sides, especially to

the left of the shaft, has been cut off.] .

Fig. 25. Portion of one of the secondary wing-feathers near to the body, showing the so-called elliptic
ornaments. The right-hand figure is given merely as a diagram for the sake of the letters of reference.

A, B, C, D, &c. Rows of spots running down to c. The next succeeding spot or mark in the same
and forming the

elliptic
ornaments. row.

/>. Lowest spot or mark in row B. d. Apparently a broken prolongation of the spot
c in the same row B.



PLATE VI.

Klg. 26. An ocellus in an intermedi-
ate condition between the elliptic
ornament and the perfect ball-and-

socket ocellus.

Fig. 27. Portion near summit of one
of the secondary wing-feathers,
bearing perfect ball-and-socket
ocelli.

a. Ornamented upper part.
b. Uppermost, imperfect ball-and-
socket ocellus. (The shading above
the white mark on (the summit of
the ocellus is here a little too dark.)

c. Perfect ocellus.

Fig. 38. Skull of the Babirusa Pig (from Wallace's '

Malay Archipelago ').



PLATE VII.

. 2^ Head of Semnopitbecus rubicund vis. This and the following rieures (from Prof. Gervais) are

given to show the odd arrangement and development of the hair on the head.

Fig. 30. Head of Semnopithecus comatus. Fig. 31. Head of Cebus capucinus.

f\g. 3. Head of Ateles marginatus. Fig. 33. Head of Cebus vellerosus.
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EVIDENCE
AS TO

MAN'S PLACE IN NATURE
BY

THOMAS H. HUXLEY, F.R.S., RL.S.

WITH NUMEROUS ILLUSTRATIONS

OH THE HATURAL HISTORY JF THE MAN-
LIKE APES.

ANCIENT traditions, when tested by the
severe processes of modern investigation,
commonly enough fade away iat^ mere
dreams ; but it is singular how often the
dream turns out to have been a half-waking
one, presaging a reality. Ovid foreshadowed
the discoveries of the geologist : the Atlantis
was an imagination, but Columbus found a
western world ; and though the quaint forms
of Centaurs and Satyrs have an existence only
in the realms of art, creatures approaching
man more nearly than they in essential struc-

ture and yet as thoroughly brutal as the

goat's or horse's half of the mythical com-
pound, are now not only known, but notori-

ous.

I have not met with any notice of one of
these MAN-LIKE APES of earlier date than that

contained in Pigafetta's
"
Description of the

kingdom of Congo,"* drawn up from the

* REGNUM CONSO : hoc est VEBA DESCRIPTIO REGNI
AlTUCANI QUOD TOf AB INOOLI8 QfAM LUSITAXIS,

APPKLLATUB, per Philippum Pigafettam,

193

notes of a Portuguese sailor, Eduardo LopM,
and published in 1598. The tenth chapter of
this work is entitled

" De Animalibus quse in
hac provincia reperiuntur," and contains a
brief passage to the effect that

"
in the Son-

gan country, on the banks of the Zaire, there
are multitudes of apes, which afford great de-

light to the nobles by imitating human ges-
tures." As this might apply to almost any
kind of apes, I should have thought little of
it had not the brothers De Bry, whose en-

gravings illustrate the work, thought fit, in

their eleventh
"
Argumentum," to figure

two of these
"

Siraiae magnatum deliciae."

So much of the plate as contains these apes
is faithfully copied in the wood-cut (Fig. 1),

and it will be observed that they are tailless,

long-armed, and large eared, and about the

size of Chimpanzees. It may be that these

apes are as much figments of the imagination
of the ingenious brothers as the winged, two-

legged,crocodile-headed dragon which adorns
the same plate ; or, on the other hand, it may

nnnc Latiosennone donataab August. Cassiod. Heinle.
Iconibne et ima^inibus renim memorabilinm quasi
vivlg. opera et industria Joan. Theodori et Joan. Isra-

elis de BT fratrum exornnta. Francofnrti, MDXCTIU
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he that the artists have constructed their

drawings from some essentially faithful de-

scription of a Gorilla or a Chimpanzee. And,
in either case, though these figures are worth
a passing notice, the oldest trustworthy and
definite accounts of any animal of this kind

date from the seventeenth century, and are

due to an Englishman,
The first edition of that most amusing old

book,
" Purchas his Pilgrimage," was pub-

lished in 1613, and therein are to be found

many references to the statements of one
whom Purchas terms

" Andrew Battell (my
neere neighbour, dwelling at Leigh in Esse*)

who served under Manuel Silvera Perera,

Governor under the King of Spaine, at his

city of Saint Paul, and with him went farre

into the countrey of Angola ;" and again,
"
my friend, Andrew Battle, who lived in the

kingdom of Congo many yeares," and who,
"
upon some quarell betwixt the Portugals

(among whom he was a sergeant of a band)
and him, lived eight or nine moneths in the

woods." From this weather-beaten old sol-

dier, Purchas was amazed to hear
"
of a kinde

of Great Apes, if .they might so bee termed,
of the height of a man, but twice as bigge in

feature of their limmes, with strength proper-
tionable, hairie all over, otherwise altogether
Tike men and women in their whole bodily

shape. They lived on such wilde fruits as the

Fie. 1. Simlse magnatam delicise. De Bry, 1598.

erees and woods yielded, and in the night
*ime lodged on the trees."

This extract is, however, less detailed and
clear in its statements than a passage in the
tnird chapter ot the second part of another
work "Purchas his Pilgrimes,

"
published

in 1635, by the same author which has been
often, though hardly ever quite rightly, cited.

The chapter is entitled,
" The strange ad-

ventures of Andrew Battell, of Leigh in E&-

jex, sent by the Portugals prisoner to An-
gola, who lived there and in the adhyning
regions neere eighteene yeeres.

" And the
rixth sectioa of thi? chapter is headed,

" Of
the Provinces of B >ng.. Cal m^o. Mayombe,

Mauikesocke, Motimbas : of the Ape Monste
Fongo, their hunting : Idolatries ; and divert
other observations."

" This province (Calongo) toward the east
bordereth upon Bongo, and toward the nortf

upon Mayombe, which is nineteen league*
from Longo along the coast.

" This province of Mayombe is all woor c

and groves, so overgrowne that a man rr/jj
travaile twentie days in the shadow withou\
any sunne or heat. Here is no kind of corn*
nor graine, so that the people liveth onely up-
on plantanes and roots of sumlrie sorts, very
good ; and nuts

;
nor any kinde of tame cat-

tell nor hens.
" But they have great store of elephant's

flesh, which they greatly esteeme, and many
kinds of wild beasts

; and great store of fish
Here is a great sandy bay, two leagues to the
northward ot Cape Negro, which is the port
of Mayombe. Sometimes the Portugals lade

logwood in this bay. Here is a great river,
called Banna : in the winter it hath no barre,
because the generall winds cause a great sea.
But when the sunne hath his south declina-

tion, then a boat may goe in ; for then it is

smooth because of the raine. This river n,

very great, and hath many Hands and people
dwelling in them. The woods u,i-e so covered
with baboones, monkies, ape, and parrots,
that it will feare any man f * travaile in them
alone. Here are also two kinds of monsters,
which are common in these woods, and verj
dangerous." The greatest of these two inonsters is

Called Pongoin their language, and the lessei

is called Engeco. This Pongo i In all pro-
portion like a man ; but that he is jrcore like
a giant in stature than a man ; for he is very
tall, and hath a man's face, hollow-eyed, with
long haire upon his browes. His face and
eares are without haire, and his hands also.

His bodie is tuh ot haire, but not very
thicke ; and it is of a dunuish colour.

*'
jJe differeth not from a man but in his

legs ; for they have no calfe. Hee goeth
alwaies upon his legs, and carrieth his hands

clasped in the nape of his necke when he

goeth upon the ground. They sleepe in the

trees, and build shelters for the raine. They
feed upon fruit that they find in the woods,
and upon nuts, for they eate no kind of flesh.

They cannot speake, and have no understand-

ing more than a beast. The people of the-

icountrie, when they travaile in the woods,
make fires where they sleepe in the night ;

and in the morning when they are gone, the

Pongoes will come and sit about the fire till

it goeth out ; for they have no understanding
to lay the wood together. They goe many
together, and kill many negroes that travaile

in the woods. Many times they fall upon
the elephants which come to feed where they
bt% and so beate them with their clubbed

fisis. and pieces of wood, thattney willrucse
r.mrimr away from them. Those Pougoea
are never taken alive because they are BO

iUuiiy that ten men cannot hold one of

them ; but yet they take many of their younjp
ones with poisoned arrowes.
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sides the river there standeth many trees. .

The Hand called Pongo, which hath a moi>i
strous high hill."

The French naval officers, whose letters
are appended to the late M. Isidore Geoff.
Saint Hilaire's excellent essay on the Gorilla,*
note in similar terms the width of the
Gaboon, the trees that line its banks down to
the water's edge, and the strong current that
sets out of it. They describe two islands in
its estuary one low, called Perroquet : the
other high, presenting three conical hills,
called Coniquet ; and one of them, M. Fran,
quet.expressly states that, formerly, the Chief
of Coniquet was called Meni-Pongo, meaning
thereby Lord of Pongo ; and that the XTPan.
gues (as, in agreement with Dr. Savage, he
affirms the natives call themselves) term the

estuary of the Gaboon itself JfPongo.
It is so easy, in dealing with savages, to

misunderstand their applications of words to

things, that one is at first inclined to suspect
Battell of having confounded the name of
this region, where his

"
greater monster" still

abounds, with the name of the animal itself.

But he is so right about other matters (includ-

ing the name of the
"

lesser monster") that
one is loath to suspect the old traveller of
error ; and, on the other hand, we shall find
t hat a voyager of a hundred years' later date

^peaks of the name "
Boggoe," as applied to

a great Ape, by the inhabitants of quite an-
other part of Africa Sierra Leone.
But I must leave this question to be settled

by philologers and travellers ; *md I should

hardly have dwelt so long upon
'

\ except for

the curious part played by this woiti
*'

Pongo'
'

in the later history of the man-like Apes.
The generation which succeeded Battell

saw the first of the man-liKe Apes whish wafc

sver brought to 'Europe, or, at any rate.

' The young Pongo bangeth on DK moth-
ers belly with his hands fast < lasped about
her, so that when the countrie people kill

any of the females they take the yonnir one,
which hangeth fast upon his mother." When they die amoug themselves, they
cover the dead with great heaps of boughs
and wood, which is commonly found in the
forest.

' '

It does not appear difficult to identify the
exact region of which Battell speaks. Longo
'.:> doubtless the name of the place usually
spelled Loango on our maps. Mayombe still

lies s >me nineteen leagues northward from
Loango, along the coast ; and Cilongo or

Kiloiiga, Manikesocke, and Motimbas are yet
registered by geograph-rs. The Cape Negro
of Battell, howevcw, cannot be the modern
Cape Negro in 16 8., since Loaogo itself is

in 4 S. latitude. On the other hand, the
"
great river called Banna" corresponds very

well with the
" Gamma" and " Fernand

Vas," of modern geographers, which form
a great delta on this part of the African coast.

Now this
" Camma" country is situated

about a degree and a half south of the equa-
tor, while a few miles to the north of the line

lies the Gaboon, and a degree or so north of
that the Money River both well known to
modern naturalists as localities where the

largest of man-like apes has been obtained.

Moreover, at the present day, the word En-

geco, or N'schego, is applied by the natives
of these regions to the smaller of the two
great Apes which inhabit them ; so that there
can be no rational doubt that Andrew Battell

spoke of that which he knew of his own
knowledge, or, at any rate, by immediate re-

port from the natives of Western Africa.
The "Engeco," howeve is that "other
monster" whose nature Bnttell

"
forgot to

relate," while the name "
Pongo" applied

to the animal whose characters and habits are

3C fully and carefully described seems to

have died out, at least in its primitive form
and signification. Indeed there is evidence
'hat not only in Battell s time, but up to a

very recent date, it was used in a totally dif

t'erent sense from that in which he employs it.

For example, the second chapter of

Purchas' work, which I have just quoted,
contains "A Description and Historicall Dec-
laration of the Golden Kingdom of Guinea,
etc., etc. Translated from the Dutch, and
compared also with the Latin," wherein it is

stated (p. 986) that
" The River Gaboon lyeth about fifteen

miles northward from Rio de Angra, and

eight miles northward from Cape de Lope
Gonsalvez (Cape Lopez), and is right under
the Equinoctial line, about fifteene miles

from St. Thomas, and is a great land, well

and easily to be knowne. At the mouth of

the river there lieth a sand, three or foure
fathoms deepe, whereon it beateth mightily
with the streame which ninneth out of the

river into the sea. This river, in the mouth
thereof, is at least foure miles broad ; but

when you are about the Hand called Pongc
'i is not above two miles broad. . . On both

Homo Sylvetlns. tsrang (sutang.

IG. 2. The Orang of Tulpiui, 164L

visit found a historian. In the third
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!>nok of Tulpius'
"
Observntiones Medicse,"

published in 1641, the With chapter or section

is devoted to what he calls Satyrns indicwt,

'called by the Indians Orang-autang, or

Man-of-the-Woods, and by the Africans

Quoias Morrou." He gives a very good

figure, evidently from the life, of the speci-
men of this animal,

"
nostra memoria ex

Angola delatum," presented to Frederick

Henry, Prince of Orange. Tulpius says it

was as big as a child of three years old, and
is stout as one of six years : and that its back
was covered with black hair. It is plainly a

young Chimpanzee.
In the mean while the existence of other

Asiatic man- like Apes became known, but

at first in a very mythical fashion. Thus
Bontius (1658) gives an altogether fabulous

and ridiculous account and figure of an ani-

mal which he calls
"
Orang-outang ;" and

though he says,
"

vidi ego cujus efflgiem hie

exhibeo," the said effigies (see Fig. 6 for

Hoppius' copy of it) is nothing but a very
hairy woman of rather comely aspect, and
with proportions and feet wholly human.
The judicious English anatomist, Tyson, was

justified in saying of this description by Bon-

tius,
"

I confess I do mistrust the whole rep.
resentation."

It is to the last-mentioned writer, and his

coadjutor Cowper, that we owe the first ac-

count of a man-like ape which has any pre-
tensions to a scientific accuracy and com-

pleteness. The treatise entitled,
"
Orang-

outang, sive Homo Sylvestris ; or the Anatomy
of a Pygmie compared with that of a MonJtey,
an Ape, and a Man," published by the Royal
Society in 1699, is indeed a work of remark-
able merit, and has, in some respects, served
as a model to subsequent inquirers. This
"
Pygmie,

"
Tyson tells us, "was brought

from Angola, in Africa ; but was first taken
a great deal higher up the country ;" its

hair" was of a coal-black colour, and strait,"
and " when it went as a quadruped on all

four, 'twas awkwardly ; not placing the palm
of the hand flat to the ground, but it walk'd

upon its knuckles, as I observed it to do
when weak and had not strength enough to

support its body."
" From the top of the

nead to the heel of the foot, in a straight

line, it measured twenty-six inches."
These characters, even without Tyson's

good figures (Figs. 3 and 4A, would have
been sufficient 1o prove his

"
Pygmie" to be

a young Chimpanzee. But the opportunity
01 examining the skeleton of the very animal

Tyson anatomized having most unexpectedly
presented itself to me. I am able to bear in-

dependent testimony to its being a veritable

Troglodytes niger,* though still very young.
Although fulh' appreciating the resemblances
between his Pygmie and Man, Tyson by no
means overlooked the differences between the

two, and he concludes his memoir by sum-

ming up first.the points in which
"
the Orang-

outang or Pygmie more resembled a Man
than Apes and Monkeys do," under forty-
seven distinct heads ;

and then giving, m
thitty-fuur similar brief panjirraohs. the re-

.spects in which "
the Orang-outang or Pyg

mie differ'd from a Man and resembled more
the Ape and Monkey kind."

After a careful survey of the literature of
the subject extant in his time, our author ar-
rives at the conclusion that his "Pygmie"
is identical neither with the Orangs of Tul-
pius and Bontius. nor with the Quoias Mor-
rou of Dapper (or rather of Tulpins),the Bar-
ris of d'Arcos, nor with the Pongo of Baf-
tell ; but that it is a species of ape probably
identical with the Pygmies of the Ancients,
and, says Tyson, though it

"
does so much

resemble a Man in many of its parts, more
than any of the ape kind, or anv other ar^mai
in the world, that I know of : jet by no
means do I look upon it as the product of a
mixt generation 'tis a Brute-Animal sw
generis, and a particular upeciex of Ape."
The name of "Chimpanzee," by which

one of the African Apes is now so well
known, appears to have come into use in the
first half of the eighteenth century, bi:t the

only important addition made in that period
to our acquaintance with the man-like apes
of Africa is contained in

" A New Voyage
to Guinea," by William Smith, which bears
the date 1744.

In describing the animals of Sierra Leone,
p. 51, this writer says :

"
I shall next desaribe a strange sort of ani-

mal, called by the white men in this country
Mandrill, but why it is so called I know
not, nor did 1 ever hear the name before

;

neither can those who call them so tell, ex-

cept it be for their near resemblance of a
human creature, though nothing at all like

an Ape. Their bodies, when full grown,
are as big in circumference as a middle sized

man's their legs much shorter, and their

feet larger ; their arms and hands in propor-
tion. The head is monstrously big, and the
face broad and flat, without any other hair

but the eyebrows ; the nose very small, the
mouth wide, and the lips thin. The face,
which is covered by a white skin, is mon-
strously ugly, being all over wrinkled as
with old age ; the teeth broad and yellow ;

the hands have no more hair than the face,
but the same white skin, though all the rest

of the body is covered with long black hair,
like a bear. They never go upon all-fours,
like apes ; but cry, when vexed or teased,

just like children. . . .

" When I was at Sherbro, one Mr. Cum-
merbus, whom I shall have occasion here-

after to mention, made me a present of ont
of these strange animals, which are called

by the natives Boggoe : it was a she-cub, of

si'x months' age but even then larger tlum a

Baboon. I gave it in charge to one of the

slaves, who knew how to feed and nurse it,

being a vi ry tender sort of animal ; but
whenever I went off the deck the sailors be-

gan to teaze it some loved to see its tears

and heai it ciy : others hated its snotty-nose :

one who hurt it, being checked by the negro
that took care of it, told the slave he was

very fond uf his country-woman, and asked
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Fms. 3 and 4 The "
Fygmie" reduced from Tyson's figures 1 and 2, 1699.

Fie. 5. Facsiaiili: of .v'i.n.i.a S Mandrill," 1744

him if he should not like her for a wife? or Asia, out a dissertation by his pupil Hof
To which the slave very readily replied, pius in the

"
Amoenitates Academics" (Vj

'No, this no my wife ; this a white womar
"
Anthropomprpha") may be regarded a*

this fit wife for you.
'

This unlucky wit embodying his views respecting these ani-

of the negro's, I fancy, hastened its death, mals.
The dissertation is illustrated by a plate,

of which the accompanying wood-cut, Fig.
6, is a reduced copy. The figures are en-

for next morning it was found dead under
the windlass."
William Smith's "Mandrill," or Bog-

gee,"^ his description and figure testify,
titled (from ieft to right), 1 Troglodyte.

was, without doubt, a Chimpanzee. Bout'.l ; 2. Lucifer Akirovand: ; 3. &ityru
Linnaeus knew nothing, of his own obser- Tulpii ; 4. Pygmasiu Eawardi ^he first is

Cation, of the man-like Apes .4 c iiher Africa t>ild copy of Boniius' flctitiou?
'

Ouranjc-
197
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outang,** In whose existence, however, Lin-

naeus appears to have fully believed ; for in

the standard edition of the
"
Systema Na-

turae" it is enumerated as a second species
of Homo; " H. nocturnus." Lucifer Al-

drovandi is a copy of a figure in AJdroraaduB,
"De Quadrupedibus digitalis viviparis,"
Lib. 2, p. 249(1645), entitled,

"
Cercopilhecus

formae rarae Barbilius vocatus et originem a

China ducebat." Hoppiusisof opinion that

this may be one of that cat-tailed people of

whom Nicolaus Koping affirms that they eat

a boat's crew,
"
gubernator navis" and all !

In the
"
Systema naturae," Linnaeus calls it,

in anote, Homocaudatus, and seems inclined

to regard it as a third species of man. Accord-

ing to Temminck, Satyrus Tulpii is a copy
of the figure of a Chimpanzee published by
Scotin in 1738, which I have not seen. It is

the Satyrus indicus of the
"
Systema Na-

ttirse," and is regarded by Linnaeus as possi-

bly a distinct species from Satyrus sylvestris.

The last, named Pygmmus Edwardi, is copied
from the figure of a young

" Man of the

Woods," or true Orang-Utan, given in Ed-
wards'

"
Gleanings of Natural History"

(1758).
Buffon was more fortunate than his great

rival. Not only had he the rare opportunity
of examining a young Chimpanzee in the

living state, but he became possessed of an
adult Asiatic man-like Ape the first and the

last adult specimen of any of these animals

brought to Europe for many years. With
the valuable assistance of paubentpn, Buffon

gave an excellent description of this creature,

which, from its singular proportions, he
termed the long-armed Ape, or Gibbon. It

is the midern Hylobates lar.

Thus when, in 1766, Buffon wrote the four-
teenth volume of his great work, he was per-
sonally familiar with the young of one kind
of African man-like Ape, and with the adult
of an Asiatic species while the Orang-Utan
and the Mandrill of Smith were known to
him by report. Furthermore, the Abbe Pre-
vost had translated a good deal of Purchas'

Pilgrims into French, in his
"
Histoire gen-

erale des Voyages" (1748), and there Buffon
found a version of Andrew Battell's account
of the Pongo and the Engeco. All these

data Buffon attempts to weld together into

harmony in his chapter entitled
" Les Orang-

outangs ou le Pongo et le Jocko." To this

title the following note is appended :

"
Orang-outang, nona de cet animal aux Indes orien-

tales : Pongo, nom de cet animal a Lowando Piovince
do Congo."

JOCKO, Enjocko, nom de cet animal a Congo que
nous avons adopte. En est 1 article que nous avous
retranche.

"

Thus it was that Andrew Battell's
" En-

geco" became metamorphosed into
"
Jocko,'

and, in the latter shape, was spread all over

the world, in consequence of the extensive

popularity of Buffon's works. The Abbe
Prevost and Buffon between them, however,
did a good deal more disfigurement to Bat-

tell's sober account than "
cutting off an ar-

jticle." Thus Battell's statement that the

Pongos
" cannot speake, and have no un-

derstanding more than a beast," is rendered

by Buffon
"

qti'il ne peut parler qumqu'il
ait plus d'entendement que lea autres ani~

maux ;" and again, Purchas' affirmation,
" He told me in conference with him that

one of these Pongos tooke a negro boy of his

which lived a moneth with them "
stands in

the French version,
" un pongo lui enleva

un petit n&gre qui passa un an entior dans la

societo de ces animaux."
After quoting the account of the great

Pongo, Buffon justly remarks that all the
"
Jockos'' and "

Orangs" hitherto brought
to Europe were young ; and he suggests
that, in their adult condition, they might
be as big as the Pongo or "great Orang ;"
so that, provisionally, he regarded the Jockos,

Orangs, and Pongos, as all of one species.
And perhaps this was as much as the state of

knowledge at the time warranted. But how
it came about that Buffon failed to perceive
the similarity of Smith's

"
Mandrill

"
to hia

own "
Jocko," and confounded the former

with so totally different a creature as the

blue-faced Baboon, ia not so e'xily intelligi-

Fie. 6. The Anthropomorpha of Ldnnsem.
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oie. v^ntrary to all expectation (since long ago 1
Twenty years later Buffon changed his offered more than a hundred ducats to the

opinion, and expressed his belief that the natives for an Orang-Utan of four or five feet

Orangs constituted a genus with two species high) an Orang which I heard of this morn-
a large one, the Pongo of Battell, and a ing about eight o'clock. For a lone time we

small one, the Jocko : that the small one did our best~to take the frightful beast alive

(Jocko) is the East Indian Orang ; and that in the dense forest about half way to Landak.
the young animals from Africa, observed by We forgot even to eat, so anxious were we
himself and Tulpius, are simply young Pon- not to let him escape ; but it was necessary
gos. to take care he did not revenge himself, as

In the mean while tne Dutch naturalist, he kept continually "breaking off heavy pieces
Vosmaer gave, in 1778, a very good account of wood and green branches, and dashing
and figure of, a young Orang brought alive them at us. This game lasted till four

to Holland, and his countryman, the famous o'clock in the afternoon, when we determined

anatomist, Peter Camper, published (1779) to shoot him ; in which I succeeded very
an essay on the Orang-Utan of similar value well, and indeed better than I ever shot from
to that of Tyson on the Chimpanzee. He dis- a boat before ; for the bullet went just into

sected several females and a male, all of the side of his chest, so that he was not

which, from the state of their skeleton and much damged. We got him into the prow
their dentition, he justly supposes to have still living, and bound him fast, and next

been young. However, judging by the anal- morning he died of his wounds. All Pontiana

ogy of man, he concludes that they could came on board to see him when we arrived."

not have exceeded four feet in height in the Palm gives his height from the head to the

adult condition. Furthermore, he is very heel as 49 inches.

clear as to the specific distinctness of the true A very intelligent German officer, Baron
East Indian Orang. Von Wurmb, who at this time held a post in
" The Orang," says he,

"
differs not only the Dutch East India service, and was Secre-

from the Pigmy of Tyson and from the tary of the Batavian Society, studied this

Orang of Tulpius by Us peculiar color and animal, and his careful description of it, en-

its long toes, but also by its whole external titled
"
Beschrijving van der Groote Bor-

form. Its aims, its hands, and its feet are neosche Orang-outang of de Oost-Indische

longer, while the thumbs, on the contrary, Pongo," is contained in the same volume of

are much shorter, and the great toes much the Batavian Society's Transactions. After

smaller in proportion." And again, "The Von Wurmb had drawn up his description

true Oiang, that is to bay, that of Asia, that he states, in a letter dated Batavia, February

Pongo nor the Jocko, nor the Orang of Tul- nately,' ^^ ~~ ,

pius, nor the Pigmy of Tyson it is an ani- ship has been wrecked.' Von Wurmt
mal of a peculiar apedes, as I shall prove in in the course of the year 1781, the letter in

the clearest manner by the organs of voice and .which this passage occurs being the last ne

the skeleton, in the following chapters" wrote ; but in his posthumous papers, pi

v lished in the fourth part of the Transactions

A few years later, M. Radermacher, who of the Batavian Society, there is a briel

held a high office io the Government of the sc-iption, with measurements, ol a i<

Dutch dominions in India, and was an active Pongo four feet high,
member of the Batavian Society of Arts and Dfd either of these original specm

Sciences, published, in the second part of which Von Wurmb's descnpiioi

the Transactions of that Society, a Descrip- ever reach Europe?
tion of the Island of Borneo, which was writ- posed that they did ;

but 1 a "
J

ten between the years 1779 and 1781, and, For, appended to the memoir INiw
amonsz much other interesting matter, con- outang," in the collected edition ot l

taina ""some notes upon the Orang. The works, Tome I., pp. .64-06,
is a nows oy

small sort of Orang-Utan, viz., that of Vos- Camper himself, referring to Von Wurmb s

maer and of Edwards, he says, is found only papers, and continuing thus :

in Borneo, and chiefly about Banjermassing, this kind of ape had never been known i

Mampauwa, and Landak. Of these he had Europe. Radermacher has had th

seen some fifty during his residence in the to send me the skull of one of t 1M,
Indies ; but none exceeded 2^ feet in length, which measured flfty-three

T
m f

The larger sort, often regarded as chimera, feet five inches in height. MR som

continues Radermacherf would perhaps sketches of it to M. Soemmering at M^y.

long have remained so had it not been for ence, which are better oJfgWf tiZ^IS
the exertions of the Resident at Rembang, to give an ideaof^the

form than (

M. Palm, who, on returning from Landak size of the parts. nrnAn**A hv
toward Pontiana, Bhot one, and forwarded These sketches have ^*y5J?"?J7
it to Batavia in spirit, for transmission to Fischer and by Luca?, and bearr . . IM.

Europe Soeramering having received them m lf4.

Palm's letter describing the capture runs ILvd either of Von Wurmb * specimens

thus
"
Herewith I PenS your Excellency, reached Holland, they would hardly I
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been unknown at this time to Camper, who,
however, goes on to say :

"
It appears that

since this some more of these monsters have
been captured, for an entire skeleton, very

badly set up, which had been sent to the

Museum of the Prince of Orange, and which
I saw only on the 27th of June, 1784, was
more than four feet high. I examined this

skeleton again on the 19th December, 1785,

after it had been excellently put to rights by
th ingenious Onymus."

It appears evident, then, that this skele-

ton, which is doubtless that which has al-

ways gone by the name of Wurmb's Pongo,
is not that of the animal described by him,

though unquestionably similar in all essential

points.

Camper proceeds to note some of the most

important features of this skeleton ; promises
to describe it in detail by and by ; and is

evidently in doubt as to the relation of this

great
"
Pongo" V> his

"
petit Orang.

"

The promised further investigations were
never carried out ; and so it happened that the

Pongo of Von Wurmb took its place by the

side of the Chimpanzee, Gibbon, and Orang
as a fourth and colossal species of man-like

Ape And indeed nothing could look much
less like the Chimpanzees or the Orangs,
then known, than the Pongo ; for all the

specimens of Chimpanzee and Orang which
had been observed were small of stature, sin-

gularly human in aspect, gentle, and docile ;

while Wurmb's Pongo was a monster almost
twice their size, of vast strength and fierce-

ness, and very brutal in expression, its

great projecting muzzle, armed with strong
teeth, being further disfigured by the out-

growth of the cheeks into fleshy lobes.

Eventually, in accordance with the usual

marauding habits of the Revolutionary ar-

mies, the
''

Pongo" skeleton was carried away
from Holland into France, and notices of it,

expressly intended to demonstrate its entire
distinctness from the Orang, and its affinity
with the baboons, were given, in 1798, by
Geoffroy St. Hilaire and Cuvier.
Even in Cuvier's

"
Tableau Elementaire,"

and in the first edition of his great work, th
"
Regne Animal," the

"
Pongo" is classed

as a species of Baboon. However, so early
as 1818 it appears that Cuvier saw reason to

alter this opinion, and to adopt the view sug-

gested several years before by Blumenbach,
and after him by Tilesius, that the Borneau

Pongo is simply an adult Orang. In 1824

Rudolphi demonstrated by the condition of

the dentition more fully and completely than

had been done by his predecessors that the

Orangs described up to that time were all

younj; animals, and that the skull and teeth

of the adult would probably be such as those

seen in the Pongo of Wurmb. In the second
edition of the

"
R6gne Animal "

(1829)
Cuvier infers from the "proportions of all

the parts" and "
the arrangements of the

foramina and sutures of the head" that tht

Pongo is the adult of the Orang-Utan,
"

at

least of a very closely allied species," and
this conclusion was eventually placed be-

yond all doubt by Professor Owen's Memoir,
published in the

"
Zoological Transactions"

for 1835, and by Temminck in his
"
Monog-

raphies de Mammalogie
" Temminck's

memoir is remarkable for the completeness
of the evidence which it affords as to the
modification which the form of the Orang
undergoes according to age and sex. Tiede-
mann first published an account of the brain
of the young Orang, while Sandifort Muller
and Schlegel described the muscles and the
viscera of the adult, and gave the earliest de-

tailed and trustworthy history of the habits
of the great Indian Ape in a state of nature ;

and as important additions have been made by
later observers, we are at this moment better

acquainted with the adult of the Orang-Utao
than with that of any of the other greater
man-like Apes.

It is certainly the Pongo of Wurmb ;

and it is as certainly not the Pongo of Bat-

tell, seeing that the Orang-Utan is entirely
confined to the great Asiatic islands of Borneo
and Sumatra.
And while the progress of discovery thm

cleared up the history of the Orang, it also

fat. 7. The Pongo Skull, sent by Radermacher to Camper, after Camper's original sketches, u reprodunt
by Lucw.
KUU
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became established that the only other man- ftr.i BPn rt ^ K.V'
like Apes in the Eastern world were the va. new 8p?cL of (

6
^T"

Wo11
*? *?*

nous species of Gibbon-Apes of smaller n Mr wV g -J
e
JP

i
:
e88ed tms

stature, and therefore attracting less alien- tT? nvP\tioY ^ %lth a d
ff
^ for fur-

tion than the Orangs, though they are spread !3^ ?
n

;
-

and
'

J?
Possible, to decide

over a much wider range of country, and are Sfve^r dead '%'Kff? ?J 8Peci
,

men .

hence more accessible to observation. exertions of MpJc Q
l f *e combined

ions ot Messrs. Savage and Wilson was
Although the geographical area inhabited not only the obtaining of a very full account

by the
"
Pongo" and "

Eugeco" of Battell of the habits of this new creature, but a still
is so much nearer to Europe than that in more important service to science, the en-
which the Orang and Gibbon are found, our abling the excellent American anatomist al-

acquaintance with the African Apes has ready mentioned, Professor Wyman, to de-
been of slower growth ; indeed it is only scribe, from ample materials, the distinctive
within the last few years that the truthful osteological characters of the new form. This
story of the old English adventurer has been animal^was

called by the natives of the Ga-
rendered fully intelligible. It was not until boon "Enge-ena," a name obviously iden-
1835 that the skeleton of the adult Chun- tical with the

"
Ingena" of Bowdich

; and
panzee became known, by the publication of Dr. Savage arrived at the conviction that
Professor Owen's above-mentioned very ex- this last discovered of al! the great An*. : was
collect memoir, "On the Osteology of the the long-sought

"
Pongo" of Battell

Chimpanzee and Orang," in the Zoological
The justice of this conclusion in iked is

Transactions a memoir which, by the accu- beyond doubt for not only does the
"
Enge-

racy of its descriptions, the carefulness of ena" agree with BatteH's
"
greater monster"

jits comparisons, and the excellence of its *n its hollow eyes, its great stature, and its

figures, made an epoch in the history of our dun or iron-gray color, but the only other

knowledge of the bony framework, not only man-iike Ape which inhabits these latitudes

of the Chimpanzee, but of ah1

the anthropoid
the Chimpanzee is at once identified, by

Apes. its smaller size, as the
"

lesser monster," and

By the investigations herein detailed, it be- jf
excluded from any possibility of being the

came evident that the old Chimpanzee ac- 'Pongo," by the fact that it is black and

quired a size and aspect as different from not dun . to say nothing of the important cir.

those of the young known to Tyson, to cumstance already mentioned that it still re-

Buffon, and to Traill, as those of the old tains the name of "
Engeko" or

" Enche-

Orang from the young Orang ; and the sub- eko," by which Battell knew it.

sequent very important researches of Messrs, IQ seeking for a specific name for the

Savage and Wyman, the American mission-
'

Enge-ena," however. Dr. Savage wisely
aryand anatomist, have not only confirmed avoided the much misused "Pongo;" but
this conclusion, but have added .many new finding in the ancient Periplus of Hanno the

details. word "
Gorilla," applied to certain hairy

One of the most interesting among the savage people, discovered by the Carthaginian

many valuable discoveries made by Dr. voyager in an island on the African coast, he
Thomas Savage is the fact that the natives attached the specific name "

Gorilla" to his

in the Gaboon country at the present day
new aPe . whence arises its present well

apply to the Chimpanzee a name " Enche- known appellatior. But Dr. Savage, more
eko which is obviously identical with Cautious than some of his successors, by no
the

"
Engeko" of Battell, a discovery which means identifies his ape with Hanno's " wild

has been confirmed by all later inquirers, men." He merely says that the latter were
BatteU's

"
lesser monster" being thus proved

"
probably one of the species of the Orang ;"

to be a veritable existence, of course a and I quite agree with M. Brulle that there

strong presumption arose that his
"
greater is no ground for identifying the modern

monster," the "Pongo," would sooner or
"
Gorilla" with that of the Carthaginian ad-

later be discovered. And indeed a modern miral.

traveller, Bowdich, had, in 1819, found Sine* the memoir of Savage and Wyman
strong evidence among the natives of the "was published, the skeleton of the Gorilla has

existence of a second great Ape, called the been investigated by Professor Owen and by
"
Ingena,"

"
five feet high, and four across the late Professor Duvernoy, of the Jardin

the shoulders," the builder of a rude house, des Plantes, the latter having further sup-

on the outside of which it slept. plied a valuable account of the muscular sys

In 1847 Dr. Savage had the good fortune tern and of many of the other soft parts ;

to make another and most important addition while Africaa missionaries and travellers

to our knowlege of the man-like Apes ; for, have confirmed and expanded the account

being unexpectedly detained at the Gaboon originally given of the habits of this great

River, he saw in the house of the Rev. Mr. man-like Ape, which has had the singular

Wilson, a missionary resident there,
"
a skull fortune of being the first to be made known

represented by the natives to be a monkey- to the general world and the last to be scien-

like animal, remarkable for its size, ferocity, tifically investigated.

and habits." From the contour of the skull, Two centuries and a half have passed

and the information derived from several in- away since Battell told his stories about the

telligent natives,
"

I was induced.
"
says Dr. "greater" and the

"
lesser monsters

'

tn

Savage (using the term Orang in its old gear Putchas, and it has taken nearly that time
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to arrive at the clear result that tnere are

four distinct kinds of Anthropoids in East-

ern Asia, the Gibbons and the Orangs ; in

Western Africa, the Chimpanzees and the

Gorilla.

The man-like Apes, the history of whose
discovery has just been detailed, have certain

characters of structure and of distribution in

common. Thus, they all have the same
number of teeth as man possessing four in-

cisors, two canines, four false molars, and
six true molars in each jaw, or 32 teeth in

all, in the adult condition ; while the milk
dentition consists of 20 teeth or four inci-

sors, two canines, and four molars in each

jaw. They are what are called catarrhine

Apes that is, their nostrils have a narrow

partition and look downward ; and, further-

more, their arms are always longer than
t,heir legs, the difference being sometimes

greater and sometimes less ; so that if the four

were arranged in the order of the length of

their arms in proportion to that of their legs,
we should have this series Orang (1 1),

Gibbon (! 1), Gorilla (! 1), Chimpan-
zee (liV 1). In all, the fore limbs are

terminated by bauds, provided with longer
or shorter thumbs ; while the great toe of the

foot, always smaller than in Man, is far more
movable than in him, and can be opposed,
like a thumb, to the rest of the foot. None
of these apes have tails, and none of them
possess the cheek-pouches common among
monkeys. Finally, they are all inhabitants of
the old world.

The Gibbons are the smallest, slenderest,

and longest-limbed of the man-like Apes;
meir arms are longer in proportion to their

bodies than those of any of the other man
*ike Apes, so that they can touch the ground
when erect ; their hands are longer than

their feet, and they are the only Anthropoids
which possess callosities like the lower mon-

keys. They are variously colored. The

Orangs have arms which reach to the ankles

in the erect position of the animal ; their

thumbs and great toes are very short, and

their feet are longer than their hands. They
ure covered with reddish-brown hair, and the

sides of the face, in adult males, are com-

monly produced into two crescentic, flexible

xcrescences, like fatty tumors. The Chinv

lanzees have arms which reach below the

*nees ; they have large thumbs and great

,oes, their hands are longer than their feet,

and their hair is black, while the skin of the

face is pale. The Gorilla, lastly, has arms

which reach to the middle of the leg, large

thumbs, and great toes, feet longer than the

hands, a black face, and dark-gray or dun

hair.

For the purpose which I have at present

in view, it is unnecessary that I should enter

into any further minutiae respecting the dis-

tinctive characters of the geneva and species

into which these man-like Apes are divided

l.y naturalists. Suffice it to say. Hint the

Orangs and the Gibbons constitute the dis

i inct genera, Simla and Hylobates ; while the
" e b som re-
Chimpanzees and Gorillas are by somy .re- JQ&

garded simply as distinct species ot one
genus, Troglodytes; by others as distinct
genera Troglodytes being reserved for the
Chimpanzees, and Gorilla for the Enge-ena
o- Pongo.

Sound knowledge respecting the habits
and mode of life of the man-like Apes has
been even more difficult of attainment than
correct information regarding their structure.
Once in a generation, a Wallace may be

found physically, mentally, and morally
qualified to wander unscathed through the

tropical wilds of America and of Asia, to
form magnificent collections as he wanders,
and withal to think out sagaciously the con-
clusions suggested by his collections ; but,
to the ordinary explorer or collector, the
dense forests of equatorial Asia and Africa,
Which constitute the favorite habitation of
the Orang, the Chimpanzee, and the Gorilla,

present difficulties of no ordinary magnitude ;

and the man who risks his life by even a
short visit to the malarious shores of those

regions may well be excused if he shrinks
from facing the dangers of the interior ; if

e contents himself with stimulating the in-

dustry of the better-seasoned natives, and

collecting and collating the more or less

mythical reports and traditions with which

they are too ready to supply him.
lu such a manner most of the earlier ac-

counts of the habits of the tnan-like Apes
originated ; and even now a good deal of

what passes current must be admitted to have

no very safe foundation. The best informa-

tion we possess is that based almost wholly
on direct European testimony respecting
the Gibbons ; the next best evidence relates

to the Orangs ; while our knowledge of the

habits of the Chimpanzee and the Gorilla

stands much in need of support and enlarge-

ment by additional testimony from instructed

European eye-witnesses.
It will therefore be convenient in endeav-

oring to form a notion of what we are justi-

fied in believing about these animals, to

commence with the best known man-like

Apes, the Gibbons, and Grants ; and to make
use of the perfectly reliable information re-

specting them as a sort of criterion of the

probable truth or falsehood of assertions re-

specting the others.

Of the GIBBONS, half a dozen species are

found scattered over the Asiatic islands,

Java, Sumatra, Borneo, and through Ma-

lacca, Siam, Arracan, and an uncertain ex-

TPTM. ->f landostan on the main-land of Asia

The largest attain a few inches above three,

feet in height, from the crown to the heel

so *b l they are shorter than the other man-

like Apes, while the slenderness of their

bodies renders their mass far smaller in pro-

portion even to this diminished height.

Dr. Salomon Milller, an accomplished

Dutch naturalist, who lived for many years

in the Kastern Archipelago, and to the result

of whose personal experience I shall fre-

uently have occasion to refer, states that

Gibbous are true mountaineers, loving
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trie sro huu. edges of the hills, though they
rarely ascend beyond the limit of the fig-
trees. All day long they haunt the tops of
thr tall trees, and though, toward evening,
they descend in small troops to the open
ground, no sooner do they spy a man than

they dart up the hillsides and disappear in
the darker valleys.

FIG. 9. A Gibbon (H. pUeatut), after Wolf

All observers testify to the prodigious vol-
ume of voice possessed by these animals.
According to the writer whom 1 have j'ist
cited, in one of them, the Siamang,

"
the

voice is grave and penetrating, resembling
the sounds gOek, gOek, gOek, gOek, goek ha
ha ha ha haaaaa, and may be easily heard at
a distance of half a league." While the cry
is being uttered, the great membranous oag
under the throat which communicates with
the organ of voice, the so-called

"
larvn-

geal sac," becomes greatly distended, dimin-
ishing again when the creature relapses into
silence.

M. Duvaucel, likewise, affirms that the

cry of the Siamang may be heard for miles
making the woods ring again. So Mr.

Martin describes the cry of the agile Gibbon
as

"
overpowering and deafening" in a

room, ana ' from its strength, well calcu-
lated for resounding through the vast
forests." Mr. \Vaterhouse, an accomplished
musician as well as zoologist, says,

" The
Gibbon's voice is certainly much more power-
ful than that of any singer I ever heard."
And yet it is to be recollected that this animal
is not half the height of, and far jess bulky in

proportion than, a man.
There is good testimony that various

species of Gibbon readily take to the erect

posture. Mr. George Bennett, a very ex-
cellent observer, in describing the habits of
a male Hylobatea syndactylus which remained
for some time in his possession, says :

" He
invariably walks in the erect posture when
on a level surface ; and then the arms either

hang down, enabling him to assist himself
with his knuckles ; or, what is more usual,
he keeps his arms uplifted in nearly an erect

position, with the hands pendent ready to

seize a rope, and climb up on the approach
of danger or- on the obtrusion of strangers.
He wa :is rather quick in the erect posture,
but wiiu a waddling gait, and is soon run
down if, while pursued, he has no opportu-
nity of escaping by climbing. . . . When
he walks in the erect posture, he turns the

leg and foot outward, which occasions him
to have a waddling gait and to seem bow-

i -'gged."
Dr. Burrough eates of another Gibbon,

the Horlack or Hooluk :

"
They walk erect ; and when placed on

the floor, or in an open field, balance them-
selves very prettily by raising their hands
over their head and slightly bending the arm
at the wrist and elbow, and then run toler-

ably fast, rocking from side to side ; and,
if urged to greater speed, they let fall their

hands to the ground, and assist themselves

forward, rather jumping than running, still

keeping the body, however, nearly erect."
Somewhat different evidence, however, is

given by Dr. Winslow Lewis :

" Their only manner of
walking^ was on

their posterior or inferior extremities, the
others being raised upward to preserve their

equilibrium, as rope-dancers are assisted by
long poles at fairs. Their progression was
not by placing one foot before the other, but

by simultaneously using both, as in jump-
ing." Dr. Salomon Miiller also states that
the Gibbons progress upon the ground by
short series of tottering jumps, effected only
by the hind limbs, the body being held alto-

gether upright.
But Mr. Martin (1. c. p. 418X "who also

speaks from direct observation, says of the

Gibbons generally :
"
Pre-eminently qualified for arboreal

habits, and displaying among the branches

amazing activity, the Gibbons are not so
awkward or embarrassed on a level surface
as mieht be imagined. They walk erect
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with a waddling or unsteady gait, but at a marked its flight, made a Ion* ewimr to a
luiek pace, the equilibrium of the body re- distant branch, caught the bird with ono
quiring to be kept up, either by touching the hand in her passage, and attained the branch
ground with the knuckles, first on one side with her other hand, her aim both at the
then on the other, or by uplifting the arms bird and at the branch, being as successful
so as to poise it. As with the Chimpanzee, as if one object only had engaged her atten
the whole of the narrow, long sole of the tion. It may be added that she instantly bit
foot is placed upon the ground at once, and off the head of the bird, picked its feathers
faised at once, without any elasticity of step.

" and then threw it down without attempting'
After this mass of concurrent and inde- to eat it.

pendent testimony, it cannot reasonably be
" On another occasion this animal swung

doubted that the Gibbons commonly and ha- herself from a perch, across a passage at
bitually assume the erect attitude. least twelve feet wide, against a window
But level ground is not the place where which it was thought would be immediately

these animals can display their very remark- broken : but not so ; to the surprise of all,
able and peculiar locomotive powers, and she caught the narrow framework between
that prodigious activity which almost tempts the panes with her hand, in an instant at-
one to rank them among flying, rather than tained the proper impetus, and sprang back
among ordinary climbing mammals. again to the cage she had left a feat requir-
Mr. Martin (1. c. p. 430) has given so excel- ing not only great strength, but the nicest

lent and graphic an account of the move- precision."
ments of a Hylobates agilis, living in the Zoo-

logical Gardens, in 1840, that I will quote it The Gibbons appear to be naturally very
in full : gentle, but there is very good evidence that
"It is almost impossible to convey in they will bite severely when irritated, a fe-

words an idea of the quickness and graceful naale Eylobates agilis having so severely lacer-

address of her movements : they may indeed a*ed one man with her long canines that he
be termed aerial, as she seems merely to touch died ; while she had injured others so much
in her progress the branches among which that, by way of precaution, these formidable
she exhibits her evolutions. In these feats teeth had been filed down ; but if threatened
her hands and nrrns are the sole organs of she would still turn on her keeper. The Gib-

locomotion, her body hanging as if suspend- bops eat insects, but apoear generally to avoid
ed by a rope, sustained by one band (the animal food. A Siamang, however, was seen

right, for example), she launches herself, by by Mr. Bennett to seize and devou: greedily
an energetic movement, to a distant branch, a live lizard. They commonly drink by dip.

ith the left hand ; but ping their fingers in the liquid and then lick-she catches with the left hand ; but ping
her hold is less than momentary ;

the impulse ing them. It is asserted that they sleep in a
for the next launch is acquired ; the branch sitting posture.
then aimed at is attained by the right hand Duvaucel affirms that he has seen the ff

again, and quitted instantaneously, and so males carry their young to the water-side ana

on, in alternate succession. In this manner there wash their faces, in spite of resistance

spaces of twelve and eighteen feet are and cries. They are gentle and affectionate

cleared, with the greatest ease and uninter- in captivity full of tricks and pettishness,

ruptedly, for hours together, without the like spoiled children, and yet not devoid of a

slightest appearance of fatigue being mani- certain conscience, as an anecdote, told by
fested ; and it is evident that, if more space Mr. Bennett (1. c. p. 156) will show. It

could be allowed, distances very greatly ex- would appear that his Gibbon had a peculiar

ceeding eighteen feet would be as easily inclination for disarranging things in the

cleared ; so that Duvaucel's assertion that cabin. Among these articles a piece of soap
he has seen these animals launch themselves would especially attract his notice, and for

from one branch to another, forty feet asun- the removal of this he had been once or twice

der, startling as it is, may be well credited, scolded.
" One morning," says Mr. Ben-

Sometimes, on seizing a branch in her prog- nett,
"
I was writing, the Ape being present

ress, she will throw herself, by the power of in the cabin, when, casting my eyes toward

one arm only, completely round it, making a him, I saw the little fellow taking the soap.

revolution with such rapidity as almost to I watched him without his perceiving that I

deceive the eye, and continue her progress did so : and he occasionally would cast a

with undiminished velocity. It is singular furtive glance toward the place where I sat.

;o observe how suddenly this Gibbon can I pretended to write ; he, seeing me busily

stop, when the impetus given by the rapidi- occupied, took the soap, and moved away

ty and distance of her swinging leaps would with it in his paw. When he had walked

seem to require a gradual abatement of her half the length of the cabin, I spoke quietly,

movements. In the very midst of her flight without frightening him. The instant he

a branch is seized, the body raised, and she found I saw him he walked back again and de-

is seen, as if by magic, quietly seated on it, posited the soap nearly in the same place

grasping it with her feet. As suddenly she from whence he had taken it. There was cer-

again throws herself iato action.
'

tainly something more than instinct in that

" The following facts will convey some action : he evidently betrayed a conscious-

notion of her dexterity and quickness. A ness of having done wrong both by his first

live bird was let loose in her apaitm. r.t c she and last actions and whc,t is reason if thai



356
BEACON LIGHTS OF SCIENCE.

to not an exercis* of it,?" Og n m& for hours together, in the

game spot, almost without stirring, und only

The most elaborate account of the natural now and then giving utterance to its deep,

historr of the Orane-Utan extant is that growling voice. By day he usually climba

riven "in tlie
"
Verhandelingen over de Na- fr

.

om e tree-top to another, and only at

tuurliike Geschiedenis der Nederlandsche mSht descends to the ground ; and if then

overzeescne Bezittiugeu (1889-45)." by Dr. threatened with danger he seeks refuge

Salomon Miiller and Dr. Schlegel, and I shall ^<mS the underwood. When not hunted,

base what I have to say upon this subject al- he remains a long time m the same locality,

most entirely on their statements, adding
and sometimes stops for many days on the

here and there particulars of interest from M? tree
;

a rm Plac among its branches

che writings of Brooke, Wallace, and others, serving him for a bed. It is rare for the

The Orang-Utan would rarely seem to ex- prang
to pass the night m the summit of a

ceed four feet in height, but the body is very
kr

f
e tree, probaoly because it is too windy

bulkv, measuring two thirds of the height in ^ cold there for him ; but as soon as night

Circumference draws on he descends from the height and
"

The Orangutan is found only in Sumatra 8ee^s out a fit bed in the lower and darker

and Borneo? and is common in neither of Par
.t,

or in the leafy top of a small tree, among
these islands in both of which it occurs al- which he prefers Nibong palms, Pandani, or

ways in low, flat plains, never in the moun- one of those parasitic orchids which give the

tains. It loves the densest and most sombre of primeval forests of Borneo so characteristic

the forests, which extend from the sea-shore and striking an appearance. But wherever

inland, and thus is found only in the eastern he determines to sleep, there he prepares

half of Sumatra, where alone such forests oc- himself a sort of nest; little boughs and

cur, though, occasionally, it strays over to leaves are drawn together round the selected

the western side. spot, and bent crosswise over one another ;

On the other hand it is generally distrib- while to make the bed soft, great leaves of

uted through Borneo, except in the moun- ferns, of orchids, of Pandanus fasciculans.

tains, or where the population is dense. In -W(P* fruticans, etc., are laid over them.

favorable places the hunter may. by good Those which Miiller saw, many of them being

fortune, see three or four in a day.
ve*y fresh, were situated at a height of ten to

Except in the pairing time, the old males twenty-five feet above the ground, and had a

usually live by themselves. The old females circumference, on the average, of two or three

and the immature males, on the other hand, feet - Some were packed many inches thick

are often met with in twos and threes ; and with pandanus leaves ; others were remarka-

the former occasionally have young with ble only for the cracked twigs, which, united

them, though the pregnant females usually

'm a common centre, formed a regular plat-

separate themselves, and sometimes remain form. "The rude hut," says Sir James

apart after they have given birth to their oflf- Brooke,
" which they are stated to build in

spring. The young Orangs seem to remain the trees, would be more proper'y called a

unusually long under their mother's protec-
seat or nest, for it has no roof or c^ver o!

tion. probably in consequence of their slow any sort. The facility with which they form

growth. While climbing the mother always
this nest is curious, and I had an opportuni-

carries her young against her bosom, the ty of seeing a wounded female weave the

young holding on by his mother's hair. At branches together and seat herself within a

what time of life the Orang-Utan becomes minute."

capable of propagation, and how long the According to the T~ ;aks the Orang rarely

females go with young is unknown, but it is leaves his bed before the sun is well above

probable that they are not adult until they
the horizon and has dissipated the mists. H

arrive at ten or fifteen years of age. A gets up about nine, and goes to bed again
female which lived for five years at Batavia about five ; but sometimes not till late in th<?

had hot attained one third the height of the twilight. He lies sometimes on his back, or,

wild females. It is probable that, after by way of change, turns on one side or th*

reaching adult years, they go on growing, other, drawing his limbs up to his body, and

thougii slowly, and that they live to forty resting his head on his hand. When the

or fifty years. The Dyaks tell of old Orangs night is cold, windy, or rainy, he usually
which have not only lost all their teeth, but covers his body with a heap of pandanus,
which find it so troublesome to climb that nipa, or fern leaves, like those of which bin

they maintain themselves oc windfalls and bed is made, and he is
especially

careful to

juicy herbage. wrap up his head in them. It is this habit

The Oracg is sluggish, exhibiting none of of covering himself up which has probably
that marvellous activity characteristic of the led to the fable that the Orang builds huts in

Gibbons. Hunger alone seems to stir him to the trees.

exertion, and when it is stilled he relapses Although the Orang resides mostly amid
into repose. When the animal sits, it curves the boughs of great trees during the day-
Its back and bows its head, so as to look time, he is very rarely seen squatting on a

straight down on the ground ; sometimes it thick branch as other apes, and particularly
holds on with its hands by a higher bianch, the Gibbons, do. The Orang, on the con-

sometimes lets them hang phiegmatically trary, confines himself to the slender leafy
Jown by its side ; and in these oositions,the btauches, so that he is seen right at the top
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of the trees, a mode of life which is closely trust his weight. Figs, blossoms, and young
related to the constitution of his hinder limbs, leaves of various kinds, constitute the chief
and especially to that of his seat. For this nutiiment of the Orang ; but strips of bam.
is provided with no callosities such as are boo two or three feet long were found in the

possessed by many of the lower apes, and stomach of a male. They are not known Ki
even by the Gibbons ; and those bones of eat living animals.
the pelvis, which are termed the ischla, and , Although, when taken young, the Orang.
which form the solid framework of the sur- Utan soon becomes domesticated, and indeed
face on which the body rests in the sitting seems to court human society, it is naturally
posture, are not expanded like those of the a very wild and shy animal, though appa-
apes which possess callosities, but are more rently sluggish and melancholy. The Dyakg
like those of

ma_n. affirm that when the old males are wounded
An Orang climbs so slowly and cautious- with arrows only they will occasionally leave

ly as, in this act, to resemble a man more the trees and rush raging upon their ene-

than an ape, taking great care of his feet, so mies, whose sole safety lies in instant flight,
that injury of them seems to affect him far as they are sure to be killed if caught,
more than it does other apes. Unlike the Gib- But, though possessed of immense strength,
bons, whose forearms do the greater part of it is rare for the Orang to attempt to defend it-

theworkas they swing from branch to branch, self, especially when attacked with firearms,

the Orang never makes even the small- On such occasions he endeavors to hide him-
est jump. In climbing he moves alternately self, or to escape along the topmost branches
one hand and one foot, or, after having laid of the trees, breaking off and throwing down
fast hold with the hands, he draws up both the boughs as he goes. When wounded he
feet together. In passing from one tree to betakes himself to the highest attainable

another he always seeks out 'a place where point of the tree, and emits a singular cry,
the twigs of both come close together, or in- consisting at first of high notes, which at

terlace. Even when closely pursued, his length deepen into a low roar, not unlike

circumspection is amazing ; he shakes the that of a panther. While giving out the

branches to see if they will bear him, ana high notes the Orang thrusts out his lips into

then bending an overhanging bough down a funnel-shape ; but in uttering the low notes

by throwing his weight gradually along it, he he holds his mouth wide open, and at the

makes a bridge from the tree he wishes to same time the great throat bag, or laryngeal

quit to the next. sac, becomes distended.

On the ground the Orang always goes la- According to the Dyaks, tne only animal

boriously aud shakily on all fours. At the Orang measures his strength with is the

starting he will run faster than a man, crocodile, who occasionally seizes him on his

though he may soon be overtaken. The visits to the water-side But they say that

very long arms which, when he runs, are but the Orang is more than a match for his ene-

little bent, raise the body of the Orang re- my, and beats him to death, or rips up his

markably, so that he assumes much the pos- throat by pulling the jaws asunder !

ture of a very old man bent down by age, Much of what has been here stated was
and making his way along by the help of a probably derived by Dr. Miiller from the re-

stick. In walking, the body is usually di- ports of his Dyak hunters ; but a large male,
rected straight forward, unlike the other four feet high, lived in captivity under hia

apes, which run more or less obliquely,
ex- observation for a month, and receives a very

cept the Gibbons, who in these as hi so bad character.

many other respects, depart remarkably
" He was a very wild beast," says Miiller,

from their fellows.
"
of prodigious strength, and false and wick-

The Orang cannot put its feet flal on the ed to the last degree. If any one approached

ground, but is supported upon thei outer he rose up slowly with a low growl, fixed his

edges, the heel resting more on the ground, eyes in the direction in which he meant to

while the curved toes partly rest upon the make his attack, slowly passed his hand be-

ground by the upper side of their first joint, tween the bars of his cage, and then, extend,

the two outermost toes of each foot 'com- ing his long arm, gave a sudden grip usual-

pletely resting on this surface The hands ly at the face." He never tried to bite

are held in the opposite manner, their inner (though Orangs will bite one another), his

edges serving as the chief support. The fin- greatVeapons of offence and defence being

gers are then be nt out in such a manner that his hands.

their foremost joints, especially those of the His intelligence was very great ; and Mul-

two innermost fingers, rest upon the ground ler remarks that, though the faculties of the

by their upper sides, while the point of the Orang have been estimated too highly, yet

free and straight thumb serves as an addi- Cuvier, had he seen this specimen, would not

tional fulcrum. have considered its intelligence to be only a

The Orang never stands on ii- liind legs, little higher than that of a dog.

and all the pictures represenlir- u :is so do- His hearing was very acute, but the sense

ing are as false as the asscni' n ihal it de- of vision seemed to be less perfect. The un.

fends itself with slicks and tin- like. der iip was the great organ of touch, and

The long arms are of especial use, not only played a very important part in drinking, be-

!n climbing, but in the gathering of food ing thrust out like a trough, so as either to

trom boughs '.< which the animal could not .^.cu iu^ tailing rain or to receive the con-
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tents of the half cocoanut shell full of water matlc aperture, the muscles, on each side,

with which the Orang was supplied, and do not extend to the crown, a space of from

which, in drinking, he poured into the trough 1 to 2 inches remaining between them, and
thus formed. along their margins small ridges are formed.
In Borneo the Orang-Utan of the Malays Intermediate forms are found, in wLich tht

S>es
by the name of " Mia*" among the ridges meet only in the hinder part of tht

yaks, who distinguish several kinds as Mias skull. The form and size of the ridges art,

Pappan, or Zimo, Mias Kassu, and Mia therefore independent of age, being some-

Rambi. Whether these are distinct species, times more strongly developed in the less

howevei, or whether they are mere races, and aged animal. Professor Temminck states

how far any of them are identical with the that the series of skulls in the Leyden Muse-
Sumatran Orang, as Mr. Wallace thinks the um shows the same result."

Aiias Pappan to be, are problems which are Mr. Wallace observed two male adult

tt present undecided ; and the variability of Orangs (Alias Kassu of the Dyaks), however,
these great apes is so extensive that the'set- so very different from any of these that he
tlemeut of the question is a matter of great concludes them to be specially distinct ;

difficulty. Of the form called
" Mias Pap- they were respectively 3 feet 8i inches and 3

pan, "Mr. Wallace observes :

"
It is known feet 9 inches high, and possessed no sign ot

by its large size, and by the lateral expansion
of the face into fatty protuberances, or

ridges, over the temporal muscles, which
have been mistenned callosities, as they are

perfectly soft, smooth, and flexible. Five of

this form, measured by me, varied only from
4 feet 1 inch to 4 feet 2 inches in height,
from the heel to the crown of the head, the

the cheek excrescences, but otherwise resem-
bled the larger kinds. The skull has no
crest, but two bony ridges, 1$ to 2 inches

apart, as in the Simia mono of Professor
Owen. The teeth, however, are immense,
equalling or surpassing those of the other

species. The females of both these kinds,

according to Mr. Wallace, are devoid of ex-

girth of the body from 3 feet to 3 feet 7^ crescences, and resemble the smaller males,

inches, and the extent of the outstretched

arms from 7 feet 2 inches to 7 feet 6 inches ;

the width of the face from 10 to 13i inches.

The color and length of the hair varied in

different individuals, and in different parts of

the same individual ; some possessed a rudi-

mentary nail on the great toe, others

but are shorter by H to 3 inches, and their

canine teeth are comparatively small, sub-
truncated and dilated at the base, as in the
so-called Simia morio, which is, in all proba-
bility, the skull of a female of the same spe-
cies as the smaller males. Both males and
females of this smaller species are distin-

none at all ; but they otherwise present no guishable, according to Mr. Wallace, by the

external differences on which to establish comparatively large size of the middle inci.

o.ven varieties of a species."
Tet, when we examine the crania of these

individuals, we find remarkable differences

sors of the upper jaw.

So far as I am aware, no one has attempt-
of form, proportion, and dimension, no two ed to dispute the accuracy of the statements

being exactly alike. The slope of the pro- which I have just quoted regarding the hab-

flle, and the projection of the muzzle, to- its of the two Asiatic man-like Apes ; and if

gether with the size of the cranium, offer true, they must be admitted as evidence that

differences as decided as those existing he- such an ape
tween the most strongly marked forms of Istly, May readily move along the ground
the Caucasian and African crania in the hu- in the erect, or semi-erect, position, and
man species. The orbits vary in width and without direct support from its arms,

height, the cranial ridge is either single or 2dly, That it may possess an extremely
double, either much or little developed, and loud voice so loud as to be readily heard on
the zygomatic aperture varies considerably or two miles.

in size. This variation in the proportions of 3dly, That it may by capable of great
the crania enables us satisfactorily to explain viciousness and violence when irritated ; and
the marked difference presented by the sin- this is especially true of adult males,

gle-crested and double-crested skulls, which 4tbly, That it may build a nest to sleep in.

have been thought to prove the existence of Such being well-established facts respect-
two large species of Orang. The external ing the Asiatic anthropoids, analogy alone
surface of the skull varies considerably in might justify us in expecting the African
size, as do also the zygomatic aperture and species to offer similar peculiarities, separate-
the temporal muscle ; but. they bear no ly or combined ; or, at any rate, would de-

necessary relation to each other, a small stroy the force of any attempted d priori ar-

muscle often existing with a large cranial gument against such direct testimony as

surface, and vice versa. Now those skulls might be adduced in favor of their existence,
which have the largest and strongest jaws.and And if the organization of any of the Afri-
the widest zygomatic aperture, have the mus- can apes could be demonstrated to fit it bet-
cles so large that they meet on the crown of ter than either of its Asiatic allies for the
the skull, and deposit the bony ridge which erect position and for efficient attack, there

separates them, and which is the highest in would be still less reason for doubting its oc-
that which has the smallest cranial surface, casioual adoption of the upright attitude or
In those which combine a large surface with of aggressive proceedings.
Comparatively weak jaws, and small zygo- From the time of Tyson and Tulpius
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downward the habits of the young Chimpan-
zee in a state of captivity have been abun-

dantly reported and commented upon. But
trustworthy evidence as to the manners and
customs of adult anthropoids of this species,
in their native woods, was almost wanting
up to the time of the publication of the pa-
per by Dr. Savare, to which I have already
referred, containing notes of the observa-
tions which he made, and of the information
which he collected from sources which he
considered trustworthy, while resident at

Cape Palmas. at the north-western limit of
the Bight of Benin.
The adult Chimpanzees, measured by Dr.

Savage, never exceeded, though the males
may almost attain, five feet in height." When at rest, the sitting posture is that

generally assumed. They are sometimes
seen standing and walking, but when thus
detected, they immediately take to all fours
and flee from the presence cf the observer.
Such is their organization that they cannot
stand erect, but lean forwar Hence they
are seen, when standing, with the hands
clasped over the occiput, or the lumbar re-

gion, which would seem necessary to balance
or ease of posture." The toes of the adult are strongly riexed
and turned inward, and cannot be perfectly
straightened. In the attempt the skin gath-
ers into thick folds on the back, showing
that the full expansion of the foot, as is

necessary in walking, is unnatural. The
natural position is on all fours, the body
anteriorly resting upon the knuckles. These
are greatly enlarged, with the skin protuber-
ant and thickened like tbe sole of the foot.
"
They are expert climbers, as one would

suppose from their organization. In toeir

gambols they swing t; ai limb to limb at a

great distance, and leap with astonishing
agility. It is not unusual to see the

'

old
folks

'

(in the language of an observer) sit-

ting under a tree regaling themselves with
fruit and friendly chat, while their

'

chil-

dren
'

are leaping around them, and swing-
ing from tree to tree with boisterous merri-

ment.
" As seen here, they cannot be called

gregarious, seldom more than five, or ten at

nost, being found together. It has been

jaid, on good authority, that they occasion-

ally assemble in large numbers, in gambols.
My informant asserts that he saw once not
iess than fifty so engaged, hooting, scream-

ing, and drumming with sticks upon old logs,
which is done :n the latter case with equal

faciliiy by the four extremities. They do
not appear ever to act on tbe offensive, and
seldom, if ever, really on the defensive.

When about to be captured, they resist by
throwing their arms about their opponent,
and attempting to draw liim into contact

with their teeth."

With respect to this last ^oint Dr. Savage
is very explicit in another place :

"
Biting is their principal art of defence.

r
. have seen one man who bad been thus

severely wounded in the feet.

359
"
The strong development of the canine

teeth in the adult would seem to indicate a
carnivorous propensity ; but in no state save
that of domestication do they manifest it.
At first they reject flesh, but easily acquire
a fondness for it. The canines are early de-
veloped, and evidently designed to act the
important part of weapons of defence. When
in contact with man almost the first effort of
the animal is to bite."

They avoid the abodes of men, and build
their habitations in trees. Their construction
fs more that of nests than huts, as they have
been erroneously termed by some natural-
ists. They generally build not far above the
ground. Branches or twigs are bent, or
partly broken, and crossed, and the whole
supported by the body of a limb or a crotch.
Sometimes a nest will be found near the end
of a strong leafy branch twenty or thirty feet
from the ground. One I have lately seen
that could not be less than forty feet, and
more probably it was fifty. But this is an
unusual height."

Their dwelling-place is not permanent,
but changed in pursuit of food and solitude,
according to the force of circumstances. We
more often see them in elevated places ; but
ihis arises from the fact that the low grounds,
being more favorable for the natives' rice,

('arms, are the oftener cleared, and hence are
almost always wanting in suitable trees for
their nests. . . It is seldom that more than
one or two nests are seen upon the same
tree, or in the same neighborhood : five have
been found, but it was an unusual circum
stance." . . .

"
They are very filthy in their habits.

It is a tradition with the natives generally
here that they were once members of their
own tribe ; that for their depraved habits

they were expelled from all human society,
and that, through an obstinate indulgence of
their vile propensities, they have degenerat-
ed into their present state of organization.

They are, however, eaten by them, and
when cooked with the oil and pulp of the

palm-nut considered a highly palatable
morsel.

"They exhibit a remarkable degree of in-

telligence in their habits, and, on the part of
the mother, much affection for their young.
The second female described was upon a
tree when first discovered, with her mate
and two young ones a (male and a female).
Her first impulse was to descend with great

rapidity and make off into the thicket with
her mate and female offspring. The young
male remaining behind, she soon returned to

the rescue. She ascended and took him in

her arms, at which moment, she was shot,

the ball passing through the forearm of the

young one, on its way to the heart of the

mother. . . .

"
In a recent case the mother, when dis-

covered, remained upon the tree with her

offspring, watching intently the movements
of the hunter. As he took aim, she motion-

ed with her hand, precisely hi the manner of

a human beintj, to have him desist and go
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away "When the wound has not proved In-

stantly fatal, they have been known to stop
th* flow of blood by pressing with the hand
upon the part, and when they did not suc-

ceed, to apply leaves and grass. . . . When
shot, they give a sudden screech, not unlike

" The habitat of the EngS-ena is the in-

terior of Lower Guinea, while that of the

Ench6-eko is nearer the seaboard.
"
Its height is about five feet; it is dispro-

portionately broad across the shoulders,

thickly covered with coarse black hair, which
that of a human being in sudden and acute is said to be similar in its arrangement to

distress. that of the Enche-eko ; with age it become*
" The ordinary voice of the Chimpanzee, gray, which fact has given rise to the report

however, is affirmed to be hoarse, guttural, that both animals are seen of different colors.

and not very loud, somewhat like
' whoo- "

Head. The prominent features of the

whoo.'" head are the great width and elongation of

The analogy of the Chimpanzee to the the face, the depth of the molar region, the

Orang, in its nest-building habit and in the branches of the lower jaw being very deep
mode of forming its nest, is exceedingly in- and extending far backward, and the com-
teresting, while, on the other hand, the ac- parative smallness of the cranial portion ;

tivity of this ape, and its tendency to bite, the eyes are very large, and said to be like

are particulars in which it rather resembles those of the Enche-eko, a bright hazel ; nose
the Gibbons. la extent of geographical broad and flat, slightly elevated toward the

range, again, the Chimpanzees which are root ; the muzzle broad, and prominent lips
found from Sierra Leone to Congo -remind and chin, with scattered gray hairs ; the
one of the Gibbons rather than of either of under lip highly mobile, and capable of great
the other man-like Apes ; and it seems not elongation when the animal is enraged, then

unlikely that, as is the case with the Gib- hanging over the chin ; skin of the face and
bons, there may be several species spread over ears naked and of a dark-brown, approach-
the geographical area of the genus. ing to black.

The same excellent observer, from whom
J have borrowed the preceding account of
Ihe habits of the adult Chimpanzee, publish-
ed, fifteen years ago,* an account of the

Gorilla, which has, in its most essential

points, been confirmed by subsequent obser-

vers, and to which so very little has really
leen added, that, in justice to Dr. Savage, I

give it almost in full :

"
It should be borne in mind that my ac-

count is based upon the statements of the

aborigines of that region (the Gaboon). In
this connection it may also be proper for me
to remark that, having been a missionary
resident for several years, studying, from
habitual intercourse, the African mind and
character, I felt myself prepared to discrimi-
nate and decide upon the probability of their
statements. Besides, being familiar with
the history and habits of its interesting con-

gener (Trog. niger, Geoff.), I was able to sepa-
rate their accounts of the two animals,
Which, having the same locality and a simi-

'arity of habit, are confounded in the minds
of the mass, especially as but few such as
traders to the interior, and huntsmen have
ever seen the animal in question." The tribe from which our knowledge of
the animal is derived, and whose territory
forms its habitat, is the Mpongwe, occupy-
ing both banks of the Biver Gaboon, from
Its mouth to some fifty or sixty miles up
ward.

FIG. 10. The Gorilla, after Woll.

' The most remarkable feature of the head
If the word Pongo be of African origin, fa a high ridge, or crest of hair, in the course

t is probably a corruption of the word of the sagittal suture, which meets posterior-
upongwe, the name of the tribe on the bank* ly with a transverse ridge of the same, but
f the Gaboon, and hence applied to the less prominent, running round from the back
.egion they inhabit. Their local name for of one ear to the other. The animal has the
Ihe Chimpanzee is EncM-eko, as near as il power of moving the scalp freely forward
san be Anglicized, from which the common and back, and when enraged is said to con-
term

' Jocko '

probably comes. The Mpong tract il strongly over the brow, thus bringing
VQ appellation for its new congener is Knf/e down the hairy ridge and pointing the "hair
ma, prolonging the sound of the first vowei t'orwaid. so as to present an indescribably
ind aliglitiy Bounding me second. ferocious -isuL't-t.
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short thick, and hairy ; chert and is thin) is crushed between his teeth and the
very broau, said to bo fully double encounter soon proves fatal to the hunter

the size of the Ench-ekos ; arms very long "In the wild state their habits are' ID
reaching some way below the knee- the general like those of the Troglodytes niqer
lorearm much the shortest ; hands very building their nests loosely m trees living
large, the thumbs muo^ larger than the fin- on similar fruits, and changing their place ol
gers . . resort from force of circumstances."

The gait is shuffling ; the motion of the Dr. Savage's observations were confirmed
body, which is never upright as in man, but and supplemented by those of Mr. Ford

in walking ;
like that animal, it makes pro- geographical distribution of this greatest of

gression by thrusting its arms forward, rest- all the man-like Apes, Mr. Ford remarks ;

ing the hands on the ground, and then giving
"
This animal inhabits the range of moun,

the body a half-jumping half,swinging mo- tains that traverse the interior of Guinea
tion between them. In this act it is said from the Cameroon in the north to Angola
not to flex the fingers, as does the Chimpan- in the south, and about 100 miles inland, and
zee, resting on its knuckles, but to extend called by the geographers Crystal Moun-
them. making a fulcrum of the hand. When tains. The limit to which this animal ex-
it assumes the walking posture, to which it tends, either north or south, I am unable
.8 said to be much inclined, it balances its to define. But that limit, is doubtless some
iuge body by flexing its arms upward. distance noith of this river [GaboonJ. I was"

They live in bands, but are not so numer able to certify myself of this fact in a late

ous as the Chimpanzees : the females gener- excursion to the heul-waters of the Mooney
ally exceed the other sex in number. My (Danger) River, which comes into the sea
informants all agree in the assertion that bu' some sixty miles from this place. I was in-

one adult male is seen in a band ; that wher formed (credibly, I think), that they were
the young males grow up a contest tafces

place tor masteiy, and the strongest, by kill-

ing and driving out the others, establishes

himself as the head of the community."
Dr. Savage repudiates the stores obout the

Gorillas carrying off women and r.^quish-
ing elephants, and then adds :

" Their dwellings, if they inaj- be so

called, are similar to those of the Ctim-

panzee, consisting simply of a few sticks

and leafy branches, supported by the

crotches and limbs of trees ; they afford n^
shelter, and are occupied only at night."

They are exceedingly ferocious, ar

always offensive in their habits, never ruu

ning from man, as does the Chimpanzee.
They are objects of terror to the natives,
and are never encountered by them except
on the defensive. The few that have been

captured were killed by elephant-hunters
and native traders, as they came suddenly
upon them while passing through the

forests.

numerous among the mountains in which
that river rises, and far north of that.

" In the south, this species extends to the

Congo River, as I am told by native traders
who have visited the coast, between the
Gaboon and that liver. Beyond that, I am
not informed. This animal is only found
at a distance from the coast in most cases,
and, according to my best information, ap-
proaches it nowhere so nearly as on the south
side of this river, where they have beeiv

found within ten miles of the sea. Thin,
however, is only of late occurrence. I am
informed by some of the oldest Mpongw<!
men that formerly he was only found on th

sources of the river, but that at present ht

may be found within half a day's walk of iUi

mouth. Formerly he inhabited the moun
tainous ridge where Bushmen alone inhab

ited, but now he boldly approaches thr

Mpongwe plantations. This is doubtlest

the reason of the scarcity of information ir

years past, as the opportunities for receiv-
"

It is said that when the male is first ing a knowledge of the animal have not

seen he gives a terrific yell, that resounds been wanting ; traders having for one bun-

far and wide through the forest, something dred years frequented this river, and speci-

like kh ah ! kh ah ! prolonged ami shrill, mens* such as have been brought here witb-

Ilis enormous jaws are widely opened at in a year, could not have been exhibited

each expiration, his under-lip hangs over

the chin, and the hairy ridge and scalp are

contracted upon the brow, presenting an

aspect of indescribable ferocity.

without having attracted the attention of the

most stupid." f

One specimen Mr. Ford examined weighed
170 Ibs., without the thoracic or pelvic vis-

" The females and young, at the first cera, and measured four feet four inches

cry, quickly disappear" He then ap- round the chest. This writer describes so

proaches the enemy in great fury, pouring minutely and graphically the onslaught of the

out his horrid cries in quick succession. Gorilla though he does not for a moment
The hunter awaits his approach with his gun pretend to have witnessed the scene that ]

extended : if his aim is not sure he permits am tempted to give this part of his papei

the animal to grasp the barrel, and as he b full, for comparison with other narrative?

carries it to his mouth (which is his habit;
" He always rises to his feet when making

iie tires. Should the gun fail to go off, the an attack, though he approaches his

'uirrel (that of the ordinarv musket, which onist in a stooping posture.
211
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"
Though he never lies in wait, yet, when

he "-ears, sees, or scents a man, he immedi-

ately utters his characteristic cry, prepares
for an attack, and always acts on the offen-

sive. The cry he utters resembles a grunt
more than a growl, and is similar to the

cry of the Chimpanzee when irritated, but

vastly louder. It is said to be audible at

great distance. His preparation consists

in. attending the females and young ones, by
whom he is usually accompanied to a little

distance. He, however, soon returns, with
his crest erect and projecting forward, his

nostrils dilated, and his under-lip thrown
down ; at the same time uttering his charac-

teristic yell, designed, it would seem, to ter-

rify his antagonist. Instantly, unless he is

disabled by a well-directed shot, he makes
an onset, and, striking his antagonist with
the palm of his hands, or seizing him with
a grasp from which there is no escape, he
dashes him upon ; '-. ground, and lacerates

him with his tusks.

"He is said to seize a musket, and in-

stantly crush the barrel between his teeth. . .

This animal's savage nature is very well

shown by the implacable desperation of a

young one that was brought here. It was
taken very young, and kept four months,
and many means were used to tame it ; but
it was incorrigible, so that it bit me an hour
before it died."
Mr. Ford discredits the house-building

and elephant-driving stories, and says that

no well-informed natives believe them.

They are tales told to children.

I might quote other testimony to a similar

effect, but, as it appears to me, less carefully

weighed and sifted, from the letters of MM.
Franquet and Gautier Laboullay, appended
to the memoir of M. I. G. St. Hilaire, which
I have already cited.

Bearing in mind what is known regarding
the Orang and the Gibbon, the statements
of Dr. Savage and Mr. Ford do not appear to

mt to be justly open to criticism on d priori

grounds. The Gibbons, as we have seen,

readily assume the erect posture, but tho
Gorilla is far better fitted by its organization
for that attitude than are the Gibbons : if the

laryngeal pouches of the Gibbons, as is very
likely, are important in giving volume to ?

voice which can be heard for half a league,
the Gorilla, which has similar sacs, mort
largely developed, and whose bulk is five-

fold that of a Gibbon, may well be audible
for twice that distance.

If the Orang fights with its hands, the
Gibbons and Chimpanzees with their teeth,
the Gorilla may, probably enough, do either
or both ; nor is there anything to be said

against either Chimpanzee or Gorilla build-

ing a nest, when it is proved that the Orang
Utan habitually performs that feat.

With all this evidence, now ten to tifteeL

years old, before the world, it is not a little

surprising that the assertions of a recent
traveller, who, so far as the Gorilla is con-
"erned, really does very little more than re-

peat, on his owu authority, the statements of

Savage and Ford, should have met with BC

much and such bitter opposition. If sub-

traction be made of what was known before,
the sum and substance of what M. Du Chail-
lu has affirmed as a matter of his own obser-

vation respecting the Gorilla, is that, on
advancing to the attack, the great brute
beats his chest with his fists. I confess I

see nothing very improbable, or very much
worth disputing about, in this statement.
With respect to the other man-like Apes

of Africa, M. Du Chaillu tells us absolutely
nothing, of his own knowledge, regarding
the common Chimpanzee ; but he informs
us of a bald-headed species or variety, the

nachiego mbouve, which builds itself a shel-

ter, and of another rare kind with a com-

paratively small face, large facial angle,
and peculiar note, resembling

"
Kooloo."

As the Orang shelters itself with a rough
coverlet of leaves, and the common Chim-

panzee, according to that eminently trust-

worthy observer Dr. Savage, makes a sound
like

"
Whoo-whop" the grounds of the

summary repudiation with which M. Du
Chaillu's statements on these matters have
been met is not obvious.

If I have abstained from quoting M. Du
Chaillu's work, then, it is not because 1

discern any inherent improbability in his

assertions respecting the man-like Apes ;

nor from any wish to throw suspicion on
his veracity ; but because, in my opinion,
BO long as his narrative remains in its pres-
ent state of unexplained and apparently in-

explicable confusion, it has no claim to orig
inal "iuthority respecting any subject what-
soever.

It may be truth, but it is not evidence.

AFRICAN CANNIBALISM IN THE SIXTEENTH
CENTURY.

IN turning over Pigafetta's version of tb
narrative of Lopez, which I have quoted
above, I came upon so curious and unex-

pected an anticipation, by some two centu-
ries and a half, of one of the most startling

parts of M. Du Chaillu's narrative, that I

cannot refrain from drawing attention to it

hi a note, although I must confess that the

subject is not strictly relev&nt to the matter
in hand.

In the fifth chapter of the first book of the
"
Descriptio," concerning the northern

part of the kingdom of Congo and its bound-

aries, is mentioned a people whose king is

called
"
Maniloango,

" and who live under the

equator, and as far westward as Cape Lo-

pez. This appears to be the country now in-

habited by the Ogobai and Bakalai accord-

ing to M. Du Chaillu.
"
Beyond these dwell

another people called
'

Anziques,' of incredi-

ble ferocity, for they eat one another, spar-

ing neither friends nor relations."

These people are armed with small bows
bound tightly round with snake-^kins, and

tfrung with a reed or rush. Their wj*ws
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short and sfender, bat made of hard wood,
are shot with great rapidity. They have
iron axes, the handles of which are bound
with snake-skins, and swords with scabbards

of the same material ; for defensive armor

they employ elephant-hides. They cut their

skins when young, so as to produce scars.
" Their butchers' shops are tilled with hu-

man flesh instead of that of oxen or sheep
For they eat the enemies whom they take in

battle. They fatten, slay, and devour their

slaves, also, unless they think they shall get
a good price for them ; and, moreover,
sonifimes for weariness of life or desire for

glory (for they think it a great thing and the

sign of a generous soul to despise life), or for

love of their rulers, offer themselves up for

food.
" There are indeed many cannibals, as in

the Eastern Indies and in Brazil and else-

where, but none such as these, since the oth-

thia account of the
"
Anziques," and the un-

exampled butcher's shop represented in Fig.
11, is a fac-simile of part of their Plate XIL
M. Du Chaillu's account of the Fans ac-

cords most singularly with what Lope4,
here narrates of the Anziques. He speaks of
their small crossbows and little arrows, of
their axes and knives,

"
ingeniously sheathed

in snake-skins." "They tattoo themselves
more than any other tribes 1 have met with
north of the equator." And all the world
knows what M. Du Chaillu says of their
cannibalism :

'

Presently we passed a wom-
an who solved all doubt. She bore with
her a piece of the thigh of a human body,
just as we should go to market and carry
thence a roast or steak." M. Du Chaillu a

artist cannot generally be accused of any want
of courage in embodying the statements of
his author, and it is to be regretted that, with
so good an excuse, he has not furnished us
with a titling companion to the sketch of tly

brothers De Bty.

n.

ON THK KELmliONS OP MAN TO THE LOWKB
ANIMALS.

To many it might appear that there is a greater dif-

ference between Monkey and Man than between
day and night. Yet, on comparing the highest type
of Europeans with the Hottentots who five at the

Cape of Good Hope, they will, with difficulty, con-
vince themselves that both are of one origin. Or if

they would compare a highly polished and cultured
Court Lady, with a Savage thrown upon his own re-

sources, they could hardly imagine that he and she

belong to the same species. Ltnrueus, AmcenitaU*
Academics "

AntArapomorpfia.'
1 ''

THE question of questions for mankind the

problem which underlies all others.and is more

deeply interesting than any other is the as-

certainment of the place which Alan occupies
in nature and of his relations to the universe

of things. Whence our race has come ; what

are the limits of our power over nature, and

of nature's power over us ; to what goal we
are tending ; are the problems which present

themselves anew and with undiminished in-

terest to every man born into the world.

Most of us, shrinking from the difficulties

and dangers which beset the seeker after

original answers to these riddles, are con,

tinted to ignore them altogether, or to

smother the investigating spirit under the

feather-bed of respected and respectable tra.

dition. But, in every age, one or two rest

lex- spirits, blessed with that constructive

genius which can only build on a secure

foundation, or cursed with the mere spirit of

scepticism, are unable to follow in the well-

worn and comfortable track of their forefa-

thers and contemporaries, and, unmindful of

thorns and stumbling-blocks, strike out into

paths ot their own. The sceptics end in the

Pio. n -Butcher's Shop of the Anziques, Anno 1SW
infidelity which asserts the problem to be in-

soluble, or in the atheism which denies the

of Pigafetta have pound solutions which grow i

lone their best to enable th- muler to realize theology or of philosophy, or veil
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Bical language which suggests r ->re than it

asserts, take the shape of the j ^try 01 an

epoch.
Each such answer ..o the great ^-lestion.

invariably asserted by the followers of its

propounder, if not by himself, to be com-

plete and final, remains in high authority
and esteem, it may be for oue century, or it

may be for twenty ; but, as invariably, time

prove* each reply to have beeu a mere ap-

proximation to the truth tolerable chiefly
on acr-Mint cf the ignorance of those by
whom *; was: accepted, and wholly intolera

ble whin tested by the larger knowledge ft
their su lessors.

In a well-worn metaphor, a parallel is

drawn between the life of man and the meta-

morphosis of the caterpillar into tne butter.

fly ; ">ut the omparlson may be more just as
well rtS more novel, if for its former term we
take the mental progress of the race. His-

tory shows that the human mind, fed by
constant accessions of knowledge, period-

ically grows too large for its theoretical

coverings, and bursts them asunder to ap-
r/ear in new habiliments, as the feeding and
growing grub, at intervals, casts its too nar-
row s.*ii and assumes another, itself but

lemport. y Truly the imago state of Man
seems t. be terribly distant, but every moult
is a stsp gained, and of such there have been
msny.

Since the revival of learning, whereby 'the

Western races of Europe were enabled to en-
ter nyja that progress toward true knowl-
edge which was commenced by the philoso-
phers r-r Greece, but was almost arrested in
subo;Quent long ages of intellectual stagna-
tion. o:

-

, <*t most, gyration, the human larva
has oee_ .Ceding vigorously, and moulting
in proportion. A skin of some dimension
was cast in the sixteenth century, and an-
t-th*r towara the end of the eighteenth,
whi>' viv- in the last fifty years, the extra-

ordinary gowth of every department of

phyri-cal science has spread among us men-
tal iood of so nutritious and stimulating a
character that a new ecdysis seems immi-
nent. But this is a process not unusually ac-

companied by many throes and some sick-
ness and debility, or, it may be, by graver
disturbances ; so that every good citizen
must feel bound to facilitate the process, and
even if he have nothing but a scalpel to work
withal, to ease the cracking integument to
the best of his ability.

In this duty lies my excuse for the publica-
tion of these essays. For it will be admitted
that some knowledge of man's position in
the animate world is an indispensable pre-
liminary to the proper understanding of his
relations to the universe and this again re-
solves itself, in the long run, into an inquiry
into the nature and the closeness of the ties

which connect him with those singular creat-
ures whose history has been sketched in
the preceding pages
The importance of such an

inquiry is in-
deed intuitively manifest. Brought face to
tan- with Uu'ht blurtui n-pu> <! liin^elf, the

least thoughtful of men is uondoious o* a cer
tain shock, due, perhaps, not so much to dis-

gust at the aspect of what looks like an in

suiting caricature, as to the awakening of e

sudden and profound mistrust of tune-hon-
ored theories and

strongly-rooted prejudices
regarding his own position in nature, and
his relations to the under-world of life ;

while that which remains a. dim suspicion foi

the unthinking, becomes i vast argument,
fraught with the deepest consequences, for

all who arc acquainted with ihe recent prog-
ress of the anatomical and physiological
sciences.

1 now propose briefly to unfold that argu-
ment, and V set forth, in a form intelligible
to those who possess no opecial acquaintance
with anatomical science, the chief facts upon
which all conclusions respecting the nature
and the extent of the bonds which connect
man with the brute world must be based : I

shall then indicate the one immediate con-
clusion which, in my judgment, is justified

by those facts, and I shall finally discuss the

bearing of that conclusion upon the hypoth-
eses which have been entertained respect-
ing th rigin of man.

'in<; Jacts to which A Vou*a first c -eel the
reader's attention, though ignored ty many
of the professed instructors of the public
mind, are easy of demonstration and are uni-

versally agreed to by men of science ; .vhile

their significance is so great that whoso has

duly pondered over them will, I think, find

little to startle him in the other revelations of

biology. I refer to those facts which have
been made known by the study of develop-
ment.

It is a truth of very wide, if not of univer-

sal, application, that every living creature
commences its existence under a form differ

ent from and simpler than that which it

eventually attains.

The oak is a more complex thing than thr

little rudimentary plant contained in tin

acorn ; the caterpillar is more complex than
the egg ; the butterfly than the caterpillar ;

anJ each of these beings, in passing from its

momentary to its perfect condition, runs

thicugh a series of changes, the sum of

which is called its development. In the

higher animals these changes are extremely
complicated ; but within the last half cen

tury the labors of such men as Von Baer,

Kathke, Reicbert, Bischof, and Remak, have
almost completely unravelled them, so that

the successive stages of development which
are exhibited by a dog, for example, are now
as well known to the embryologist as are the

steps of the metamorphosis of the silkworm
moth to the school-boy. It will be useful to

consider with attention the nature and the
order of the stages of canine development, as

an example of the process in the higher ani-

mals
generally.

The dog, like all animals, save the very
lowest (and further inquiries may not im-

probably remove the apparent except ion),

commences its existence as an cgp : * * W
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which is, in every senee. a. much an egg as Gaily insignificant particle of living mattet
that of a hen, but is devoid oi ihat accumu- becomes animated by a new and mysterious
lation of nutritive matter which confers upon activity. The germinal vesicle and spot
the bird's egg its exceptional size and do- cease to be discernible (their precise fate
mestic utility ; and wants the shell, which being one of the yet unsolved problems cl

would not only be useless to an animal incu- embryology), but the yelk becomes circum-
bated within the body of its parent, but would ferentislly indented, as if an invisible knife
cut it off from access to the source of that bad been drawn round it, and thus appears
nutriment which the young creature requires, divided into two hemispheres (Fig. 12, C).
but which the minute egg of the mammal By the repetition of this process in vari
does not contain within itself. ous planes, these hemispheres become subdi
The dog's egg is, in fact, a little spheroidal vile.!, so that four segments are produced

bag (Fig. 12) formed of a delicate transpa- (D) ; and these, in like manner, divide and
rent membrane called the mtellint membrane, subdivide again, until the whole yelk is con.
and about T^y to i^th of an inch in diame- verted into a mass of granules, each of which
ter. It contains a mass cf viscid nutritive consists of a minute spheroid of yelk-sub-
matter the

1 '

yelk" within which is inclosed stance, inclosing a central particle, the so-

a second much more delicate spheroidal bag,
called

"
nucleus" (F). Nature, by this pro-

called the "germinal vesicle" (a). In this, cess, has attained much the same result as

lastly, lies a more solid rounded body, tflat at which a human artificer arrives by his

termed the "germinal spot" (b). operations in a brick-field. She takes the

The egg, or
"
Ovum," is originally formed rough plastic material of the yelk and breaks

a gland, from which, in due season, '* UP into well-shaped tolerably even-sized
masses handy for building up into any part
of the living edifice.

Next, the mass of organic bricks, or
"

cells''

as they are technically called, thus form-
ed, acquires an orderly arrangement, be-

coming converted into a hollow spheroid
with double walls. Then, upon one side of
this spheroid appears a thickening, and, by
and by, in the centre of the area of thicken,

ing, a straight shallow groove (Fig. 13, A)
marks the central line of the edifice which is

to be raised, or, in other words, indicates the

position of the middle line of the body of the
future dog. The substance bounding the

groove on each side next rises up into a fold,
the rudiment of the side wall of that long
cavity, which will eventually lodge the spi-
nal marrow and the brain ; and in the floor

of this chamber appears a solid cellular cord,
the so-called

'

notochord.
" One end of the

inclosed cavity dilates to form the head (Fig.
13, B), the other remains narrow, and event-

ually becomes the tail ; the side walls of the

body are fashioned out of the downward
continuation of the walls of the groove ; and
from them, by and by, grow out little buds
which, by degrees, assume the shape of

limbs. Watching the fashioning process

stage by stage, one is forcibly reminded of

the modeller in clay. Every part, every
organ, is at first, as it were, pinched up
rudely, and sketched out in the rough ; then

shaped more accurately, and only, at last, re-

ceives the t'uches which stamp its finA

character.

Thus, at length, the young puppy assumes
such a form as is shown in Fig. 13, C. Ic

PIG. 12. A. Egg of the Dog, with the vitelline mem this condition it has a disproportionately
brane burst so as to give exit to the yelk, theger larere head, as dissimilar to that of a dog as

ES^^f"KvlSS3&%k in,* theWlike limbs are unlike
his, legs

cated in the text. After Bischoff. The remains of the yelk, which have not

yet been applied to the nutrition and growtn
it becomes letached, and p&ems into the liv of the young animal, are contained in a sac

ing chamber fitted for its protection and attached to the rudimentary intestine, and

mai'itenar 9 during the protracted process termed the yelk sac, or "umbilical vesicle."

of gestation Here, when subjected to the Two membranous bags, intended to subserve

-eauired 3r"-'H<ms, this minuto and appar respectively the protection nnd nutrition .>/

tlo
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the young creature, hare been developed
from the Skin and from the under and bind-

er surface of the body ; the former, the so-

called
"
amnion," is a sac filled with fluid,

which Invests the whole body of the embryo,
and plays the part of a sort of water-bed for

HEAL ON LIL.HTS Ob' SCIENCE,
There ia not much appureut reaeiubluuct

between a barn-door fowl and the dog who
protects the farm-yard. Nevertheless the
student of development finds, not only that
the chick commences its existence as an egg,
primarily identical, in all essential respects,

it ; tie other, termed the
"
allantms," grows with that of the dog, but that the yelk of this

out, loaded with blood-vessels, from the ven- egg undergoes division that the primitive
tral region, and eventually applying itself to groove arises, and that the contiguous parts
the walls of the cavity, in which the develop- of the germ are fashioned, by precisely simi-

ing organism is contained, enables these ves- lar methods, into a young chick, which, at

sels to become the channel by which the one stage of its existence'is so like the nas-
stream of nutriment, required to supply the cent dog that ordinary inspection would
wants of the offspring, is furnished to it by hardly distinguish the two.
the parent.
The structure which is developed by the The history of the development of any

interlacement of the vessels of the offspring other vertebrate animal, li/ard, snake, frog,
ffitVl tVts^ao *\f t\t A VM***A*+ onri lit- nrtcnna s\f f\r fiaVt till It: tlm caWm c+r\v*r HPV\AVA !e" *>1*?neiwith those of the parent and by means r:

PIG. 13. A. Earliest rudiment of the dog. B. Ru-
diment further advanced, showing the foundations
of the head, tail, and vertebral column. C. The
veryyoung puppy, with attached ends of the yelk
sac and allantois, and invested in the amnion.

which the former is enabled to receive nour-
ishment and to get rid of effete matters, is

termed the
"
Placenta."

It would be tedious, and it is unnecessary
for my present purpose, to trace the process
of development further ; suffice it to say
that, by a long and gradual series of changes,
the rudiment here depicted and described

becomes a puppy, is born, and then, by still

lower and less perceptible steps, passes into

tb <iult dog

or fish, tells the same story. There is always",
to begin with, an egg having the same essen-
tial structure as that of the dog the yelk
of that egg iiways undergoes division, or
"
segmentation

'

as it is often called ; the ulti-

mate products of that segmentation consti-
tute the building materials for the body of
the young animal ; and this is built up round
a, primitive groove, in the floor of which a
notochord is developed. Furthermore, there
Is a period in which the young of all these
animals resemble one another, not merely in

outward form, but in all essentials of struc-

ture, so closely that the differences between
them are inconsiderable, while in their subse-

quent couise they diverge more and more
widely from one another. And it is a gen-
eral law that, the more closely any animals
resemble one another in adult structure, the

longer and the more intimately do their em-
bryos resemble one another ; so that, for ex-

ample, the embryos of a snake and of a liz-

ard remain like one another longer than do
those of a snake and of a bird ; and the em-

bryo of a dog and of a cat remain like one
another for a far longer period than do those
of a dog and a bird ; or of a dog and an op-
possum ; or even than those of a dog and a

monkey.
Thus the study of development affords a

ckar test of closeness of structural affinity,
and one turns with impatience to inquire
-what results are yielded by the study of the

development of man. Is he something apart ?

Does he originate in a totally different way
from dog, bird, frog, and fish, thus justify-

ing those who assert him to have no place in

nature and no real affinity with the lower
world of animal life ? Or does he originate
in a similar germ, pass through the same
slow and gradually progressive modifications

depend on the same contrivances for pro.
tection and nutrition, and finally enter the

world by the help of the same mechanism 1

The reply is not doubtful for a moment, and
has not been doubtful any time these thirty

years. "Without question, the mode of origin
and the early stages of the development of

man are identical with those of the animals

immediately below him in the scale ; with-
out a doubt, in these respects, he is far

nearer the apes than the apes are to the dog.
The human ovum is about ,K of an mch
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m diameter, and might be described in the
same terms as that of the dog, so that I need

only refer to the figure illustrative (14 A) of

its structure. It leaves the organ in which
it is formed in a similar fashion and enters

the organic chamber prepared for its recep-
tion in the same way, the conditions of its

development being in all respects the same.
[t has not yet been possible (and only by
-ome rare chance can it ever be possible) to

4udy the human ovum in so
early

a develop-
mental stage as that of yelk division, but
there is every reason to conclude that the

changes it undergoes are identical with those

exhibited by the ova of other vertebrated

animals ; for the formative materials of

which the rudimentary human body is com-

posed, in the earliest conditions in which it

has been observed, are the same as those of
other animals. Some of these earliest stages
are figured below, and, as will be seen, they
are strictly comparable to the very early
states of the dog ; the marvellous corre-

spondence between the two which is kept
:

p, even for some time, as development ad-

vances, becoming apparent by the simple
comparison of the figures with others pre-

viously shown.
Indeed, it is very long before the body of

tlie young human being can be readily dis-

criminated from that of the young puppy ;

iiut, at a tolerably early period, the two be-

:;Dine distinguishable by the different form of
""iir adjuncts, the yelk sac and the allantois.

The former, in the dog, becomes long and

spindle-shaped, while in man it remains

spherical ; the latter, in the dog, attains an

extremely large size, and the vascular pro-
cesses which are developed from it and event-

ually give rise to the formation of the pla-
centa (taking root, as it were, in the parental

organism, so as to draw nourishment there-

from, as the root of a tree extracts it from
the soil) are arranged in an encircling zone,
while in man the allantois remains compara-
tively small, and its vascular rootlets are

eventually restricted to one disk-like spot.

Hence, while the placenta of the dog is like a

girdle, that of man has the cake-like form
indicated by the name of the organ.
But exactly in those respects in which th\

developing man differs from the dog, he re-

sembles the ape, which, like man, has .1

spheroidal yelk-sac and a discoidal some-

times partially lobed placenta.
So that it is only quite in the later stages

of development that the young human being
presents marked differences from the young
ape, while the latter departs as much from
the dog in its development as the man does.

Startling as the last assertion may appear
to be, it is demonstrably true, and it alone

appears to me sufficient to place beyond all

doubt the structural unity of man with the

rest of the animal world, and more particu-

early and closely with the apes.

Thus, identical in the physical processed

by which be originates identical 5" "
<"irly

stages of his formation iaei: :

.

mode of his nutrition before and after birth,
with the animals which lie immediately belowhim in the scaleman, if his adult and perfect
structure be compared with theirs, exhibits,
as might be expected, a marvellous likeness
of organization. He resembles them as they
resemble one another he differs from them
as they differ from one another. And, though
these differences and resemblances cannot be
weighed and measured, their value may be
readily estimated ; the scale or standard of

judgment, touching that value, being afford,
ed and expressed by the system of classifica
tion of animals now current among zoolo

A careful study of the resemblances and
differences presented by animals has, in fact,
led naturalists to arrange them into groups or

assemblages, all the members of each group
presenting a certain amount of definable re.

semblance, and the number of points of simi.

larity being smaller as the group is larger
and vice vtrsd. Thus all creatures which
agree only in presenting the few distinctive
marks of animality form the

' '

Kingdom'
'

An-
imalia. The numerous animals which agret
only in possessing the special characters of
vertebrates form one

"
sub-kingdom" of tb.it.

fio. 14. A. Human ovum (after KOlliker).
Germinal vesicle : b. germinal spot.

B. A very

early condition or Man, with yelk-sac, allantou

And amnion (original). C. A more advancM
tage (after KOlliker), compare fig. 13. C.
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kingdom. Then the sub-kingdom vertebrate genus among those mammals, whose young
is subdivided into the five

"
classes," fishes, are nourished during gestation by means of

amphibians, reptiles, birds, and mammals, a placenta, or what are called the
"
placenta!

and these into smaller groups called "or- mammals."
ders ;" these into

"
families" and "

genera ;" Further, the most superficial study would
while the last are finally broken up into the at once convince us that among the order?

smallest assemblages, which are distinguished of placental mammals, neither the Whales

by the possession of constant, not-sexual, nor the hoofed creatures, nor the Sloths and
characters. These ultimate groups are Spe- Ant-eaters, nor the carniverous Cats, Dogs,
cies. and Bears, still less the Rodent Rats and

Every year tends to bring about a greater Rabbits, or the Insectivorous Moles and

uniformity of opinion throughout the zoo- Hedgehogs, or the Bats, could claim our

logical world as to the limits and characters "Homo" as one of themselves,

of these groups, great and small. At present, There would remain, then, but one ordei

forexample, no one has the least doubt regard- for comparison, that of the Apes (using that

ing the characters of the classes mammalia, word in its broadest sense), and the ques
lives, or reptilia ; nor does the question arise tioii for discussion would narrow itself to

whether any thoroughly well-known animal this is Man so different from any of these

should be placed in one class or the other. Apes that he must form an order by himself ''

Again there is a very general agreement re- Or does he differ less from them than the>

specting the characters and limits of the or- differ from one another, and hence must
ders of mammals, and as to the animals take his place in the same order with them '!

which are structurally necessitated to take a Being happily free from all real or imagin-
place in one or another order. ary personal interest in the results of the in-

No one doubts, for example, that the Sloth quiry thus set afoot, we should proceed to

and the Ant-eater, the Kangaroo and the weigh the arguments on one side and on the

Opossum, the Tiger and the Badger, the Ta- other, with as much judicial calmness as if

pir and the Rhinoceros, are respectively the question related to a new Opossum,
members of the same orders. These succes- We should endeavor to ascertain, without
sive pairs of animals may and some do differ seeking either to magnify or diminish them,
from one another immensely, in such mat- all the characters by which our new Mam-
ters as the proportions and structure of their mal differed from the Apes ; and if we
limbs ; the number of their dorsal and lum- found that these were of less structural

bar vertebrae ; the adaptation of their frames value than those which distinguish certain

to climbing, leaping, or running ; the num- members of the Ape order from others uni
ber and form of their teeth ; and the charac- versally admitted to be of the same order,
ters of their skulls and of the contained we should undoubtedly place the newly dis-

brain. But, with all these differences, they covered tellurian genus with them,
are so closely connected in all the more im I now proceed to detail the facts which
portant and fundamental characters of their i*eem to me to leave us no choice but to

organization, and so distinctly separated by adopt thp last-mentioned course.
these same characters from other animals,
that zoologists find it necessary to group It is quite certain that the Ape whicn most
them together as members of one order, nearly approaches man, in the totality of
And if any new animal were discovered, and its organization, is either the Chimpanzee
were found to present no. greater difference or the Gorilla ; and as it makes no practical
from the Kangaroo and the Opossum, for ex- difference, for the purposes of my present
ample, than these animals do from nne an- argument, which is selected for comparison,
other, the zoologist would not only be logic- on the one hand, with Man, and on the

ally compelled to rank it in the same order other hand, with the rest of the Primates,
with these, but he would not think of doing I shall select the latter (so far as its organi
otherwise. zation is known) as a brute now so cele-

Bearing this obvious course of zoological brated in prose and verse, that all must have
reasoning in mind, let us endeavor for a heard of him, and have formed some con
moment to disconnect our thinking selves ception of his appearance. I shall take up
from the mask of humanity ; let us imagine as many of the most important points of
ourselves scientific Saturnians, if you will, difference between man and this remarkable'

fairly acquainted with such animals as now creature as the space at my disposal will
inhabit the earth, and employed in discuss- allow me to discuss, and the necessities f!

ing the relations they bear to a new and the argument demand ; and 1 shall inquire
singular "erect and featherless biped," into the value and magnitude of these differ
which some enterprising traveller, overcom- ences, when placed side by side with those
ing the difficulties of space and gravitation, which separate the Gorilla from other ani-
has brought from that distant planet for our mals of the same order,

inspection, well preserved, may be, in a In the general proportions of the body and
cask of rum. We should all. at once,.agree limbs there is a remarkable difference be-

upon placing him among the mammalian tween the Gorilla and Man, which at once
vertebiates ; and his lower jaw, his molars, strikes the eye. The Gorilla's brain-case is

and his brain, would leave no room for smaller, its trunk larger, its lower limbs
doubting the systrmutic position of the new 'lorlm- :ts un'vr limbs longer in proportion

2181
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than i,uose ot
I find that the vertebral column of a full-

grown Gorilla, in the Museum of f,he Roy; 1

College of Surgeons, measures 27 inc'jeT

along
; ts anterior curvature, from the up^r

e Ige of the atlas, or first vertebra of th;

neck, to the lower extremity of the sacrum ;

that the arm, without, the hand, is 31^
inches long ; that the leg, without the foot,
>s 2'iJ inches long : that the 'land is 9f inches

long , the foot lij inches long.
In other words, taking the length of the

spinal column as 100. the arm equals 115,
;he leg 9o, the hand 36, and the foot 41.

In tlie skeleton of a male Bosjesman, in
the same collection, the proportions, by the
same measurement, to the spinal column,
taken as 100, are the arm 78, the leg 110,
the hand 26, and the foot 32. In a woman
of the same race the arm is 83, and the leg
120, the hand and foot remaining the same.
In a European skeleton I find the arm to be
80, the leg 117, the hand 26, the foot 35.

Thus the leg is not so different as it looks
at first sight, in its proportions to the spine
in the Gorilla and in the Man being very
alightly shorter than the spine in the former,
and between -pV and longer than the spine
in the latter. The foot is longer and the

hand much longer in the Gorilla ; but the

great difference is caused by the arms,
vhich are very much longer than the spine
n the Gorilla, very much shorter than the

spini in the man.
The question now arises, how are the other

A.pes related to the Gorilla in these respects

--taking the length of the spine, measured
in the same way, at 100. In an adult Chim-
panzee the arm is only 96, the leg 90, the

hand 43, the foot 39 so that the hand and
the leg depart more from the human pro-
portion and the arm less, while the foot is

about the same as in the Gorilla.

In the Orang, the arms are very much
longer than in the Gorilla (122), while the

legs are shorter (88) ; the foot is longer than
the hand (52 and 48), and both are much
longer in proportion to the spine.

In the other man-like Apes, again, the Gib-

bons, these proportions are still further

altered, the length of the arms being to that

:>f the spinal column as 19 to 11, while tLe

legs are also a third longer than the spinal

column, so as to be longer than in Man,
instead of shorter. The hand is half as

long as the spinal column, and the foot,

shorter than the hand, is about -ft of the

length of the spinal column.
Thus Hylotates is as much longer in the

arms than the Gorilla as the Gorilla is

longer :u the arms than Man ; while, on the

other band, it is as much longer in the legs
'ban the Man as the Man is longer in the

egs than *,be Gon.la, so that it contains with-

JQ itself the extremes! deviations from the

average length of both pairs of limbs (see the

Frontispiece).
The Mandrill present a middle condition,

the arms and legs bei \g nearly equal in

jtiOStl
1

. and both being snorter than th^ spi-

ual column
; while hand and foot have

nearly the same proportions to one another
*ad to the spine, as in Man.

In the Spider monkey (Aides) the iee it

onger than the spine, and the arm than "to*
leg ; and, finally, in that remarkable Lemu
rine form, the Indri (Lichanotu*), the let, i

about as long as the spinal column, wh''e
toe arm is not more than fj of its length
the hand having rather less and the foo
rather more than one third the length o
the spinal column.
These examples might be greatly multi

plied, but they suffice to show that, in what
ever proportion of its limbs the Gorilla
differs from Man, the other Apes depart still

more widely from the Gorilla, and that, con-
sequently, such differences of proportion
can hava no ordinal value.

We may next consider the differences
presented by the trunk, coasisting of the
vertebral column, or backbone, and the ribs
and pelvis, or bony hip-basin, which are
connected with it, in Man and in the Gorillt

respectively.
In Man, in consequence partly of the dis

position of the articular surfaces of the ver-

tebrae, and largely of the elastic tension of
some of the fibrous bands, or ligaments,
waich connect these vertebrae together, the

spinal column, as a whole, has an elegant
&-like curvature, being convex forward in

the neck, concave in the back, convex in the

loins, or lumbar region, and concave again
in the sacral region ; an arrangement which

gives much elasticity to the whole backbone,
and diminishes the jar communicated to the

spine, and through it to the head, by loco-

motion in the erect position.

Furthermore, under ordinary circum-

stances, Man has seven vertebrae in his neck,
which are called cervical; twelve succeed

these, bearing ribs and forming the upper

part of the back, whence they are termed

dorsal; five lie in the Icins, bearing no dis-

tinct, or free, ribs, and are called lumbar ;

five, united together into a great bone, ex-

cavated in front, solidly wedged in between

the hip bones, to form the back of the pel-

vis, and known by the name of the sacrum.
succeed these ; and finally, three or four lit-

tle more or less movable bones, so small as

to be insignificant, constitute the coccyx o

rudimentary tail.

In the Gorilla the vertebral column is

similarly divided into cervical, dorsal, lum-

bar, sacral, ail coccygeal vertebrae, and the

*x>tal number of cervical and dorsal verte

prae, taken together, is the same as in man :

but the development of a pair of ribs to the

first lumbar vertebra, which is an exceptional

occurrence in Man, is the rule in the Gorilla ;

and hence, as lumbar are distinguished from

dorsal vertebrae only by the presence or ab-

sence of free ribs, the seventeen
" dorso-lum-

bar" vertebra* of the Gorilla are divided

into thirteen dorsal and four lumbar, while

m Man they are twelve dorsal and five lum
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Not only, however, does Man occasionally
possess thirteen pair of ribs, but the Gorilla
sometimes has fourteen pairs, while an
Orang-Utan skeleton in the Museum of the

am qui'e obvious m young skeletons of I'SK

Gorilla and Chimpanzee which have b>er

prepared without removal of the ligaments
In young Orangs similarly preserved, on the

,

Royal College of Surgeons has twelve dorsal other hand, the spinal column is either
and five lumbar vertebrae, as in Man. Cu- straight, or even concave forward, through
vier notes the same number in a Hylobates. out the lumbar region.On the other hand, among the lower Apes, Whether we take these characters then.
aiany possess twelve dorsal and six or seven or such minor ones as those which are deriv
lumbar vertebrae ; the Houroucouli has four- able from the proportional length of the
teen dorsal and ight lumbar, and a Lemur spines in the cervical vertebrae, and the like,
(Stenop* tardigradus) has fifteen dorsal and there is no doubt whatsoever as to the marked
nine lumbar vertebrae. difference between Man and the Gorilla : b
The vertebral column of the Gorilla, as a there is as little, that equally marked differ

whole, differs from that of Man in the less ences, of the very same order, obtain be
marked character of its curves, especially in tween the Gorilla and the lower apes.
the slighter convexity of the lumbar region. The pelvis, or bony girdle of the hips, ot
Nevertheless, the curves a-e present, and Man is a strikingly human part of his

220
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zatlon ; the expanded haunch-bones afford- 84} cubic inches. Let us assume, for slm-
ing support for his viscera during his habitu- plicity's sake, that the lowest Man's skull
ally erect posture, and giving space for the has twice the rapacity of the highest Gorilla,
attachment of the great muscles which en- No doubt this is a very striking difference
able him to assume and to preserve that at- but it loses much of its apparent systematic
titude. In these respects the pelvis of the value when viewed by the light of certain
Gorilla differs very considerably from his other equally indubitable facts respecting
(Fig 15). But go no lower than the Gib- cranial capacities.
bon, and see how vastly more he differs The first of these is, that the difference in
from the Gorilla than the latter does from the volume of the cranial cavity of different
Man, even in this structure. Look at the races of mankind is far greater, absolutely
flat, narrow haunch bones the long and than that between the lowest Man and the
narrow passage the coarse, outwardly highest Ape, while, relatively, it is about
curved, ischiatic prominences on which the the same. For the largest human skull
Gibbon habitually rests, and which are measured by Morton contained 114 cubic
coated by the so-called callosities," dense inches that is to say, had very nearly
patches of skin, wholly absent in the Gorilla, double the capacity of the smallest; while
in the Chimpanzee, and in the Orang, as in Its absolute preponderance of 52 cubic incher
Man 1 is far greater than that by which the low
In the lower Monkeys and in the Lemurs est adult male human cranium surpasses the

the difference becomes more striking still, largest of the Gorillas (62 34 = 27|).
the pelvis acquiring an altogether quadra- Secondly, the adult crania of Gorillas which
pedal character. have as yet been measured differ among
But now let us turn to a nobler and more themselves by nearly one third, the maxi-

characteristic organ that by which the hu- mum capacity being 34.5 cubic inches, the
man frame seems to be, and indeed is, so minimum 24 cubic inches ; and, thirdly,
Jtrongly distinguished from all others I after making all due allowance for differ
mean the skull. The differences between a ence of size, the cranial capacities of some
Grorilla's skull and a Man's are truly im- of the lower apes fall nearly as much, rela-

mense (Fig. 16). In the former, the face, tively, below those of the higher Apes as th
formed largely by the massive jaw-bones, latter fall below Man.
predominates over the brain-case, or crani- Thus even in the important matter of era
um proper : in the latter, the proportions of nia] capacity, Men differ more widely fror
the two are reversed. In the Man, the oc- one another than they do from the A'' ,

cipital foramen, through which passes the while the lowest Apes differ as muc\, u
great nervous cord connecting the brain with

proportion, from the highest, as thi Utter
the nerves of the body, is placed just behind does from Man. The last propo?t-io& Is still

the centre of the base of the skull, which better illustrated by the study of ti*e modifi-

ihus becomes evenly balanced in the erect cations which other parts of the cranium un-

posture ;
in the Gorilla it lies in the poste- <Jergo jn the Simian series,

rior third of that base. In the Man, the sur- it is the large proportional size of the facial

face of the skull is comparatively smooth, bones and the great projection of the jaws
and the supraciliary ridges or brow promi- which confers upon the Gorilla's skull its

neuces usually project but little while, in small facial angle and brutal character,

the Gorilla, vast crests are developed upon But if we consider the proportional size of

the skull, and the brow ridges overhang the the facial bones to the skull proper on>y, the

cavernous orbits, like great penthouses. little Ckrysothrix(F\g. 16) differs very widely
Sections of the skulls, however, show that from the Gorilla, and in the same way as

some of the apparent defects of the Gorilla's Man does ;
while the Baboons (Cynocephalui

cranium arise, in fact, not so much from Fig. 16) exaggerate the gross proportions oi

deficiency of brain-case as from excessive de- the muzzle of the great Anthropoid, so that

velopment of the parts of the face. The its visage looks mild and human by compar-
cranial cavity is not ill-shaped, and the fore- iSOn with theirs. The difference between

head is not truly flattened or very retreating, the Gorilla and the Baboon is even greater

its really well-formed curve being simply than it appears at first sight ;
for the great

disguised by the mass of bone which h built facial mass of the former is largely due to a

up against it (Fig. 16). downward development of the jaws ; an

But the roofs of the orbits rise more ob- essentially human character, superadded

iquely into the cranial cavity, thus dimin- upon that almost purely forward, essentially

/shiug the space for the lower part of the brutal, development of the same parts which

anterior lobes of the brain, and the absolute characterizes the Baboon, and yet more re-

capacity of the cranium is far less than that markably distinguishes the Lemur,

of Man. So far as 1 am aware, no human
cranium belonging to an adult man has yet Similarly the occipital foramen of Mycetet

been observed with a less cubical capacity n?ig. 16), and still more of the Lemurs, is

than 62 cubic inches, the smallest cranium situated completely in the posterior face oi

observed in any race of men by Morton, the skull, or as much farther back than that

ni'.'asiuiug 63 cubic inches; while, on the of the Gorilla as that of the Gorilla is fur-

other hand, the most capacious Gorilla skull ther back than that of Man ; while, as it to

yet mcasuied has a content of not more than render patent the futility of the attempt to
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base any broad classificatory distinction on
such a character, the same group of Platy-
rhine, or American monkeys, to which the

Mycetes belongs, contains the Chrysothrix,
whose occipital foramen is situated far more
forward than in any other ape, and nearly
approaches the position it holds in Man.

Again, the Orang's skull is as devoid of

excessively developed suwaciliary promi-
nences as a man's, though some varieties ex-
hibit great crests elsewhere (seep.208) ; and
in some of the Cebine apes and in the Chryso-

thrix, the cranium is aa smooth and rounded
as that of Miia hiiusdf.

What is true of these leading characteria-
tics of the skull holds good, as may be

imagined, of all minor features ; so that for

every constant difference between the Goril-.

la's skull and the Man's a similar constant
difference of the same order (that is to say,
consisting in excess or defect of the same
quality) may be found between the Gorilla's

skull and that of some other ape. So that,
for the skull, no less than for the skeleton ie
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genera?, the proposition holds good that the

differences between Man and the Gorilla are

of smaller value than those between the

Gorilla and some other Apes.
'

In connection with the skull, 1 may speak
of the teeth organs which have a peculiar

classificatory value, and whose resemblances
and differences of number, form, and suc-

cession, taken as a whole, are usually re-

garded as more trustworthy indicators of

affinity than any others.

Man is provided with two sets of teeth

milk teeth and permanent teeth. The
former consist of four incisors, or cutting-
teeth

;
two canines, or eye-teeth ;

and four

molars, or grinders, in each jaw, making
twenty in all. The latter (Fig. 17) comprise
four incisors, two canines, four small grind-
ers, called premolars or false molars, and six

large grinders, or true molars in each jaw

making thirty-two in all. The internal in-

cisors are larger than the external pair, in

the upper jaw, smaller than the external

pair, in the lower jaw. The crowns of the

upper molars exhibit four cusps, or blunt-

pointed elevations, and a ridge crosses the
crown obliquely, from the inner, anterior,

cusp to the outer, posterior cusp (Fig. 17

m?). The anterior lower molars have five

cusps, three external and two internal. The
premolars have two cusps, one internal and
one external, of which the outer is the higher.

In all these respects the dentition of the
Gorilla may be described in the same terms
as that of Man

; but in other matters it ex
hibits many and important differences (Fig.

17).

Thus the t^eth of man constitute a regular
and even series without any break and with-
out any marked projection of one tooth above
the level of the rest ; a peculiarity which, as
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Ouvier long ago showed, is shared by no the Gorilla ; but, notwithstanding this, thel

other mammal save one as different a crea- dentition is very different, for they have foul

ture from man as can well be imagined more false molars, like the other American

namely, the long extinct Anoplolherium. monkeys but as they have four fewer true

The teeth of the Gorilla, on the contrary, ex molars, the total remains- fee same. And

hibit a break, or interval, termed the diaste- passing from the American apes to tht

ma, in both jaws: in front of the eye-tooth, Lemurs, the dentition becomes still more

or between it and the outer incisor, in the completely and essentially different iioit

upper jaw; behind the eye-tooth, or be- that of the Gorilla. The incisors begin .. >

tween it and the front false molar in Hie vary both in number and in form. The

lower jaw. Into this break in the series, in molars acquire, more and more, a many-
each jaw, fits the canine of the opposite law, pointed, insectivorous character, and in one

the size of the eye-tooth in the Gorilla being Genus, the Aye-Aye (Cheiromy*), the canine*

so great that it projects, like a tusk, far be- disappear, and the teeth completely simulate

yond the general level of the other teeth, those of a Rodent (Fig. 17).

The roots of the false molar teeth of the Hence, it is obvious that, greatly as the

Gorilla, again, are more complex than in dentition of the highest Ape differs from

Man, and the proportional size of the molars that of Man, it differs far more widely from
is different. The Gorilla has the crown of that of the lower and lowest Apes.
the hindmost grinder of the lower jaw more

complex, and the order of eruption of the Whatever part of the animal fabric wuat-

permanent teeth is different, the permanent ever series of muscles, whatever viscera

canines making their appearance before the might be selected for comparison the result

second and third molars in Man, and after would be the same the lower Apes and the

them in the Gorilla. Gorilla would differ more than the G >rilla

Thus, while the teeth of the Gorilla closely and the Man. I cannot attempt in this place
resemble those of Man in number, kind, and to follow out all these comparisons in detail,
in the general pattern of their crowns, they and indeed it is unnecessary I should do so.

exhibit marked differences from those of Man But certain real, or supposed, structural din

in secondary respects, such as relative size, tinctions between man and the apes remain,
number of fangs, and order of appearance, upon which so much stress has been laid

But if the teeth of the Gorilla be compared that they require careful consideration in

with those of an Ape, no fuither removed order that the true value may be assigned tc

from it than a Cynocephalus, or Baboon, it those which are real, and the emptiness of

will be found that differences and resem- those which are fictitious may be exposed.
blances of tho same order are easily observa- I refer to the characters of the hand, the
ble ; but that many of the points in which foot, and the brain.

the Gorilla resembles Man are those in which Man has been defined as the only animal
it differs from the Baboon, while various re- possessed of two bauds terminating his fore

spects in which it differs from Man are ex- limbs, and of two feet ending his hind limbs,

aggerated in the Cymcephalus. The num- while it has been said that all the apes pos
her and the nature of the teeth remain the sess four hands ; and he has been affirmed
same in the Baboon as in the Gorilla and in to differ fundamentally from all the apes in

Man. But the pattern of the Baboon's up- the characters of his brain, which alone, it

per molars is quiet different from that de- has been strangely asserted and reasserted,
scribed above (Fig. 17), the canines are pro- exhibits the structures known to anatomists

portionally longer aud more knife-like ; the as the posterior lobe, the posterior cornu of
anterior premolar in Ihe lower jaw is special- the lateral ventricle and the hippocampus
2y modified; the posterior molar of the lower minor.
jaw is still larger and more complex than in That the former proposition should have
the Gorilla. gained general acceptance is not surprising
Passing from UK old-world Apes to those indeed, at first sight, appearances are

of the new world, we meet with a change of much in its fav ;r ; but, as for the second,
much greater importance than any of these, one can only admire the surpassing courage
In such a genus as Cebus, for example (Fig. of its enunciator, seeing that it is an inrova-
17), it will be found that while in some sec- lion which is not only opposed to generally
ondary points, such as th; projection of the and justly accepted doctrines, but which is

canines and the diastema, the resemblance directly negatived by the testimony of al!

to the great ape is preserved ; in other and original inquirers, who have specially inves-
most important respects, the dentition is ex- tigated the matter ; and that it neither has

tremely different. Instead of 20 teeth in been, nor can be, supported by a single aaa-
the milk set, there are 24 ; instead of 32 tomical preparation. It would, in fact, be
teeth in the permanent set, there are 3t>, the unworthy of serious refutation, except fui
false molars being increased from eight to the general and natural belief that delibepat:-
twelve. And in form the crowns of the and reiterated assertions rzust have some
m

j
a
l
s are ver

-
v unlike tnose of the Gorilla, foundation.

and differ far more widely from the human
pattern. Before we can discuss the first point with
The Marmosets, on the other hand, c-g advantage we must consider with some at

Ujbit the same number of ueth as Man aud teuti.ni. and compare together, the structure
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of tne human hand and that of the human
foot, so that we may have distinct and clear
ideas of what constitutes a hand and what a
foot.

The external form of the human hand is

familiar enough to every one. It consists of
a stout wrist followed by a broad palm,
formed of flesh, and tendons, and skin, bind-

ing together four bones, and dividing into
four long and flexible digits, or fingers", each
of which bears on the back of its last joint a
broad and flattened nail. The longest cleft
between any two digits is rather less than
half as long as the hand. From the outer
side of the base of the palm a stout digit goes
off, having only two joints instead of three ;

so short that it only reaches to a little be-

yond the middle of the first joint of the fin-

ger next it ; and further remarkable by its

irom that of the haud ; and yet, when closely

compared, the two present some singular re-

semblances. Thus the ankle corresponds in

a maner with the wrist ; the sole with the

palm ; the toes with the fingers ; the git-a^

toe with the thumb. But the toes, or digits
of the foot, are far shorter in proportion than
the digits of the hand, and are less movable,
the want of mobility being most striking ir.

the great toe which, again, is very much
larger in proportion to the other toes than tin

thumb to the fingers. In considering this

point, however, it must not be forgotten tlutt

the civilized great toe, confined and cramped
from childhood upward, is seen to a great

disadvantage, and that in uncivilized and

barefooted people it retains a great amount of

mobility, and even some sort of opposability.
The Chinese boatmen are said to be able to

miK,

faHJ
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^reat mobilit}', in consequence of which tt

can be directed outward, almost at a right

angle to the rest. This digit is called the
"
pollex," or thumb ; and, like the others, it

bears a flat nail, upon the back of its termin-

al joint. In consequence of the propor-
tions and mobility of the thumb, it is what is

termed" opposable ;" in other words, its ex-

tremity can, with the greatest ease, be

brought into contact with the extremities of

any of the fingers ; a property upon which
the possibility of our carrying into effect the

xmceptions of the mind so largely depends.
The external form of the foot differs widely

V

pull an oar ; the artisans of Bengal to weave
and the Carajas to steal fish-hooks by its

help ; though, after all, it must be recol-
lected that the structure of its joints and the
arrangement of its bones necessarily ren-
der its prehensile action far less perfect than
that of the thumb.
But to gain a precise conception of the re-

semblances and differences of the hand and
foot, and of the distinctive characters of
each, we must look below the skin, and
compare the bony framework and its motor
apparatus in each (Fig. 18).
The skeleton of the hand exhibits, iq th<
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region Which we term the wrist, and which
is technically called the carpus two rows of

closely fitted polygonal bones, four in each
row, which are tolerably equal in size. The
bones of the first row wilh the bones of the
forearm form the wrist or j'lint. find n-e ar-

ranged side by side, no one flrtPHtly exceed-
ing or overlapping the rest.

The four bones of the second row of the
carpus bear the four long bones which sup-
port the palrn of the hand. The fifth bone
of the same character is articulated in a
much more free and movable manner than
the others, with its carpal bone, and forms
the base of the thumb. These are called

metacarpal bones, and they carry the

phalanges, or bones of the digits, of which
there are two in the thumb and three in each
of the fingers.
The skeleton of the foot is very like that of

the hand in some respects. Thus there are
three phalanges in each of the lesser toes,
and only two in the great toe, which an-
swers to the thumb. There is a long bone
termed metatarsal, answering to the meta-
carpal, for each digit ; and the tarsus which
corresponds with the carpus, presents four
short polygonal bones in a row, which cor-

respond very closely with the four carpal
bones of the second row of the hand. In
other respects the foot differs very widely
from the hand. Thus the great toe is the

longest digit but one ; and its metatarsal is

ar less movably articulated with the tarsus
<han the metacarpal of the thumb with the

carpus. But a far more Important diitticc-

tion lies in the fact that instead of foui more
tarsal bones there are only three ; and that
these three are not arranged side by side, or
in one row. One of them, the as faltis or
heel bone (ca), lies externally, and sends back
the large projecting heel ; another, the as-

tragalus (as), rests on this by one face, and
by another, forms, with the bones of the leg.
the ankle joint ; while a third face, directed

forward, is separated from the three inner
tarsal bones of the row next the metatarsus

by a bone called the scaphoid (se).

Thus there is a fundamental difference in
the structure of the foot and the hand, ob-
servable when the carpus and the tarsus are
contrasted ; and there are differences of de-

gree noticeable when the proportions and the

mobility of the metacarpals and mctatarsals,
with their respective digits, are compared
together.
The same two classes of differences be-

come obvious when the muscles- of the hand
are compared with those of the font
Three principal sets of muscles, called"
flexors," bend the fingers and thumb, as in

clenching the fist, and three sets the exten-
sors extend them, as in straightening the

.

lingers. These muscles are all
"
lung nius*.

cles ;" that is to say, the fleshy part of each,
lying in and being fixed to the bones of the
arm, is, at the other end, continued into ten-

dons, or rounded cords, which pass into the
hand, and are ultimately fixi-d to the bones
vlt i' i ;i e I.) bi- m -vr.l. TiiiKs. when the

fingers are bent, the fleshy parts of the flex,

ors of the fingers, placed in the arm, con-

tract, iu virtue of their peculiar endowment
as muscles ; and pulling the tendinous

cords, connected with their ends, cause them
to pull down the bones of the fingers toward
the palm.
Not only are the principal flexors of the

fingers and of the thumb long muscles, but

they remain quite distinct from one another

throughout their whole length.
In the foot there are also three principal

flexor muscles of the digits or toes, and three

principal extensors ; but one extensor and one
flexor are short muscles ; that is to say,
their fleshy parts are nt situated in the leg

(which corresponds with the arm), but in the

back and in the sole of the foot regions
which correspond with the back and the

palm cf the hand.

A.gain, the tendons of the long flexor of

the toes, and of the long flexor of the great
toe. when they reach the sole of the foot, do
ut)t remain distinct from one another, as the

flexors in the palm of the hand do, but they
became united and commingled in a very
curious manner while their united tendons
receive an accessory muscle connected with
the heel -bone.

But perhaps the most absolutely distinctive

character about the muscles of the foot is the

existence of what is termed the peronceus lon-

'/as, a long muscle fixed to the outer bone of

tiie leg, and sending its tendon to the outer

ankle, behind and below which it passes, and
then crosses the foot obliquely to be attached

to the base of the great toe. No muscle in

; !a hand exactly corresponds with this, which
is eminently a foot muscle.

To resume the foot of man is distin-

guished from his hand by the following abso-

<ute anatomical differences :

1. By the arrangement of the tarsal bones.

2. By having a short flexor and a short ex-

tensor muscle of the digits.
3. By possessing the muscle termed pero-

nffius longus.
And if we desire to ascertain whether the

terminal division of a limb, in other Pri-

mates, is to be called a foot or a hand it is

by the presence or absence of these charac-

ters that we must be guided, and not by the

mere proportions and greater or lesser mo
bility of the great toe, which may vary in-

definitely without any fundamental altera-

tion in the structure of the foot.

Keeping these considerations in mind, let

us now turn to the limbs of the Gorilla.

The terminal division of the forelimb pre-
sents no difficulty ; bone for bone and muscle
for muscle are found to be arranged essen-

tially as in man, or with such minor differ-

ences as are found as varieties in man. The
Gorilla's hand is clumsier, heavier, and has

a thumb somewhat shorter in proportion
than that of man ; but no one has ever

doubted its being a true hand.
At first sight the termination of the hind

lirnh of the Gorilla looks very hand-like, and
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<w it is still more so in many of the lower

apes, it is not wonderful that the appellation
"
Quadrumana," or four-handed creatures,

adopted from the older anatomists by Blu-

menbach, and unfortunately rendered cur-

rent by Cuvier, should have gained such

wide acceptance as a name for the Simian

group. But the most cursory anatomical in-

vestigation at once proves that the resem-

blance of the so-called
" hind-hand" to a

true hand is only skin deep, and that, in all

essential respects, the hind limb of the

Gorilla is as truly terminated by a foot as

that of man. The tarsal bones, in all impor-
tant circumstances of number, disposition,
and form, resemble those of man (Fig. 19).

The metatarsals and digits, on the other

hand, are proportionally longer and more

slender, while the great toe is not only pro-

portionally shorter and weaker, but its met-
atarsal bone is united by a more movable

joint with the tarsus. At the same time,
the foot is set more obliquely upon the leg
than in man.
As to the muscles, there is a short flexor,

a short extensor, and &,peronce,uslongus, while
the tendons of the long flexors of the great
toe and of the other toes are united together
and with an accessory fleshy bundle.

The hind limb of the Gorilla, therefore,

ends in a true foot, with a very movable

great toe. It is a prehensile foot indeed,
but in no sense a hand : it is a foot which
differs from that of man not in any funda-

mental character, but in mere proportions, in

structure of the foot being in strict correla-

tion with that of the rest of the organism in

each case. Nor can it be doubted that the

greater division of physiological labor in

Man, so that the function of support is

thrown wholly on the leg and foot, is an ad-
vance in the organization of very great mo
ment to him ; but, after all, regarded ana-

tomically, the resemblances between the foot

of Man and the foot of the Gorilla are far

more striking and important than the differ

ences.
I have dwelt upon this point at length, be

cause it is one regarding which much delu
sion prevails ; but I might have passed

; *

over without detriment to my argument
which only requires me to show that, be thi

differences between the hand and foot of Man
and those of the Gorilla what they may the
differences between those of the Gorilla and
those of the lower Apes are much greater.

It is not necessary to descend lower in the

scale than the Orang for conclusive evidence
on this head.
The thumb of the Orang differs more from

that of the Gorilla than the thumb of the

Gorilla differs from that of Man, not only by
its shortness, but by the absence of any spe-
cial long flexor muscle. The carpus of the

Orang, like that of most lower apes, contains
nine bones, while in the Gorilla, as in Man
and the Chimpanzee, there are only eight.
The Orang' s foot (Fig. 19) is still more ab-

errant ; its very long toes and short tarsus,

short great toe, short and raised heel, great

the degree of mobility, and in the secondary
arrangement of its parts.

It must not be supposed, however, because

[ speak of these differences as not fundamen-

tal, that I wish to underrate their value.

They are important enough in their way, the

III

obliquity of articulation in the leg, and ab-

sence of a long flexor tendon to the great toe,

separating it far more widely from the foot

of the Goiilla than the latter is separated from
that of man.
But ir> some of the lower apes the hand
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nd foot diverge still more from those of the

Gorilla than they do in the Orang. The
thumb ceases to be opposable in the American

monkeys ;
is reduced to a mere rudiment

covered by the skin in the Spider Monkey :

and is directed forward and armed with a

curved claw like the other digits in the Mar-
mosets so that in all these cases there can

be no doubt but that the hand is mortj

different from that of the Gorilla than the

Gorilla's hand is from Man's.

And as to the foot, the great toe of the

Marmoset is still more insignificant in pro-

portion than that of the Orang while in the

Lemurs it is very large, and as completely
thumb-like and opposable as in the Gorilla

but in these animals the second toe is often

irregularly modified, and in some species the

two principal bones of the tarsus, the astra-

galus and the o* calcis, are so immensely elon-

gated as to render the foot so far totally un-

like that of any other mammal.
So with regard to the muscles. The short

flexor of the toes of the Gorilla differs from
that of Man by the circumstance that one

slip of the muscle is attached, not to the heel-

bone but to the tendons of the long flexors.

The lower Apes depart from the Gorilla by
an exaggeration of the same character, two,

three, or more, slips becoming fixed to the

long flexor tendons or by a multiplication
of the slips. Again, the Gorilla differs

slightly from Man in the mode of interlacing
of the long flexor tendons ;

and the lower

apes differ from the Gorilla in exhibiting yet
other, sometimes very complex, arrange-
ments of the same parts, and occasionally in

the absence of the accessory fleshy bundle.

Throughout all these modifications it must
be recollected that the foot loses no one of

its essential characters. Every Monkey and
Lemur exhibits the characteristic arrange-
ment of tarsal bones, possesses a short flexor

and short extensor muscle, and a peronosus

longus. Varied as the proportions and ap-

pearance of the organ may be, the terminal
division of the hind limb remains, in plan
and principle of construction, a foot, and
never, in those respects, can be confounded
with a hand.

Hardly any part of the bodily frame, then,
3ould be found better calculated to illustrate

;he truth that the structural differences be-

:ween Man and the highest Ape are of less

value than those between the highest and
the lower Apes, than the hand or the foot,
and yet, perhaps, there is one organ the

study of which enforces the same conclusion
in a still more striking manner and that is

toe Brain.
But before entering upo. <;he precise ques-

tion of the amount of difference between the

Ape's brain and that of Man, it is necessary
that we should clearly understand what con-
stitutes a great, and what a small, difference
in cerebral structure ; and we shall be best
enabled to do this by a brief study of the
chief modifications which the brain exhibits
in the series of vertebrate animals.
The brain of a fish is very small, compared

with the spinal cord into which it is cou

tiuued, and with the nerves which come ofl

from it ; of the segments of which it is com
posed the olfactory lobes, the cerebral hem
isphere, and the succeeding divisions no
one predominates so much over the rest as to

obscure or cover them ; and the so-called

optic lobes are frequently the largest masses
of all. In Reptiles the mass of the brain,

relatively to the spinal cord, increases, and
the cerebral hemispheres begin to predomi-
nate over the other parts, while in Birds
this predominance is still more marked.
The brain of the lowest Mammals, such as
the duck-billed Platypus and the Opossums
and Kangaroos, exhibits a still more definite

advance in the same direction. The cerebral

hemispheres have now so much increased iq

size as, more or less, to hide the representa-
tives of the optic lobes, which remain com-

paratively small, so that the brain of a Marsu.

pial is extremely different from that of q

Bird, Reptile, or Fish. A step higher in the

scale, among the placental Mammals, the

structure of the brain acquires a vast modifi-

cation not that it appears much altered ex-

ternally, in a Rat or in a Rabbit, from what
it is in a Marsupial nor that the proportions
of its parts are much changed, but an appar-

ently new structure is found between the
cerebral hemispheres, connecting them to-

gether, as what is called the
"
great comr

missure" or
"
corpus callosum.

" The sub-

ject requires careful reinvestigation, but if

the currently received statements are correct,
the appearance of the

"
corpus callosum" in

the placental mammals is the greatest and
most sudden modification exhibited by the

brain in the whole series of vertebrated ani-

mals it is the greatest leap anywhere made
by Nature in her brain work. For the tw<i

halves of the brain being once thus knit to

gether, the progress of cerebral complexity
is traceable through a complete series ot

steps from the lowest Rodent, or Insectivore,
to Man ; and that complexity consists

chiefly in the disproportionate development
of the cerebral hemispheres and of the cere-

bellum, but especially of the former, in re-1

spect to the other parts of the brain.

In the lower placental mammals the cerebral

hemispheres leave the proper upper and pos-
terior face of the cerebellum completely vis.

ible, when the brain is viewed from above,
but, in the higher forms, the hinder part of-

each hemisphere, separated only by the ten-

toriurn from the anterior face of the cere-

bellum, inclines backward and downward,
and grows out, as the so-called

"
posterior

lobe," so as at length to overlap and hide
the cerebellum. In all Mammals each cere,

bral hemisphere contains a cavity which
is termed the

"
ventricle," and as this ven-

tricle is prolonged, on the one hand, forward,
and on the other downward, into the sub-
stance of the hemisphere, it is said to
have two horns or

"
cornua," an "

anterior
cornu" and a

"
descending corn u." When

the posterior lobe is well developed, a third

prolongation of the ventricular cavity extends
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into it, and is called the "
posterior cornu."

In the lower and smaller forms of placen-
r,al Mammals the surface of the cerebral

hemispheres is either smooth or evenly
joumled, or exhibits a very few grooves,
which are technically termed "

sulci," sepa-

rating ridges or
"
convolutions" of the sub-

stance of the brain
;
and the smaller species

of all orders tend to a similar smoothness of
brain. But in the higher orders, and especi-

ally the larger members of these orders, the

grooves, or sulci, become extremely numer-
ous, and the intermediate convolutions pro-
portionately more complicated in their mean-
derings, until, in the Elephant, the Porpoise,
the higher Apes, and Man, the cerebral sur-

face appears a perfect labyrinth of tortuous

foldings.
Where a posterior lobe exists and presents

i ts customary cavity the posterior cornu it

commonly happens that a particular sulcus

appears upon the inner and under surface of
the lobe, parallel with and beneath the floor

of the cornu which is, as it were, arched
over tbe roof of the sulcus. It is as if the

groove had been formed by indenting the

floor of the posterior horn from without with
a blunt instrument, so that the floor should
rise as a convex eminence. Now this emi-

nence is what has been termed the
"
Hippo-

campus minor," the" Hippocampus major"
being a larger eminence in the floor of the

descending cornu. What may be the func-

tional importance of either of these struc-

tures we know not.

As if to demonstrate, by a striking exanv

pie, the impossibility of erecting any cere-

bral barrier between man and the apes, na-

ture has provided us, in the latter animals,
with an almost complete series of gradation?
from brains little higher than that of a Ro-
dent to brains little lower than that of Man.
And it is a remarkable circumstance that

though, so far as our present knowledge ex-

tends, there is one true structural break in

the series of forms of Simian brains, this hia-

tus does not lie between Man and the man-
like apes, but between the lower and the low-
est Simians ; or, in other words, between the

old and new world apes and monkeys and
the Lemurs. Every Lemur which has yet
been examined, in fact, has its cerebellum

partially visible from above, and its posterior

lobe, with the contained posterior cornu and

hippocampus minor, more or less rudiment-

ary. Every Marmoset, American monkey,
old world monkey, Baboon, or Man-like ape

229
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>u tlie
contrary,

has its cerebellum entirely
hidden, posteriorly, by the cerebial lobes,
and possesses a large posterior cornu, with a

well-developed hippocampus minor.
In many of these creatures, such as the

Sairairi (Chrysothrix), the cerebral lobes over-

.ap and extend much farther behind the

jeiebellum, in proportion, than they do in

j.an (Fig. 16) ;
and it is quite certain that, in

id. the cerebellum is completely covered be-

'jiud by well-developed posterior lobes The
fact can be verified by every one who pos-
sesses the skull of any old or new world

monkey. For, inasmuch as the biain in all

iiammals completely tills the cranial cavity,
t is obvious that a cast of the interior of the

ikull will reproduce the general form of the

brain, at any rate with such minute and, for

the present purpose, utterly unimportant
lifferences as may result from the absence of

'he enveloping membranes of the brain in the

Iry skull. But if such a cast be made in

plaster, and compared with a similar cast of

he interior of a human skull, it will be obvi-

nis that the cast of the cerebral chamber,
epresenting the cerebium of the ape, as

:ompletely covers over and overlaps the cast

>f the cerebellar chamber, representing the

cerebellum, as it does in the man (Fig. 20).

& careless observer, forgetting that a soft

structure like the brain loses its proper shape
Jie moment it is taken out of the skull, may
:E teed mistake the uncovered condition ol

thrt cerebellum of an extracted and distorted

jiriinfor the natural relations of the parts-

but his error must become patv.^. even to
himself if he try to replace the brain within
the cranial chamber. To suppose that the
cerebellum of an ape is naturally uncovered
behind is a miscomprehension comparable
only to that of one who should imagine that
a man's lungs always occupy but a small

portion of the thoracic cavity because they
do so when the chest is opened, and their

elasticity is no longer neutralized by the pres-
sure of the air.

And the error is the less excusable, as it

must become apparent to every one who ex-

amines a section of the skull of any ape
above a Lemur, without taking the trouble
to make a cast of it. For there is a very
marked groove in every such skull, as in the
human skull which indicates the line of at-

tachment of what is termed the tentorium a
sort of parchment-like shelf, or partition,
v r

hich, in the recent state, is interposed be-
tween the cerebrum and the cerebellum, and
prevents the former from pressing upon the
latter (see Fig. 16).
This groove, therefore, indicates the line

of separation between that pant of the cranial

cavity which contains the cerebrum and that
which contains the cerebellum ; and as the
brain exactly fills the cavity of the skull, it

is obvious that the relations of these two
parts of the cranial cavity at once informs us
of the relations of their contents. Now in

man, in all the old world and in all the new
world Siinise, with one exception, when the
face is directed forward this line of attach-

tfl.Drawings of the cerebral hemispheres of a Man and of a Chimpanzee of the came length, in order to Ljou
ve proportions of the parts ; the former taken from a specimen, which Mr. Flower, Conservator of the Museutf
val College of Surgeons, was good enough to dissect for me ; the latter, from the photograph of a similarly dl
tmpanzee's brain, given in Mr. Marshall'* pper above referred to.

'

a, posterior lobe ; 6, lateral ventricle : *
lornn ; *, the hippocampus minor. .....

iwv
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ment of the tentorlum, or impression for the .Chimpanzee's or the Orang's brain can be
lateral sinus, as it is technically called, is structurally distinguished from Man's,

nearly horizontal, and the cerebral chamber So far as cerebral structure goes, therefore,

invariably overlaps or projects behind the it is clear that Man differs less from the Chim-
eerebellar chamber. In the Howler Monkey, panzee or the Orang than these do even from
w Myeetes (see Fig. 16), the line passes

ob- the Monkeys, and that the difference be-

liquely upward and backward, and the cere- tween the brains of the Chimpanzee and of

bral overlap is almost nil ;
while in theLe- Man is almost insignificant, when compared

murs. as in the lower mammals, the line is with that between the Chimpanzee brain and

much more inclined in the same direction, that of a Lemur.

and the cerebellar chamber projects consid- It must not be overlooked, however, that

erably beyond the cerebral. there is a very striking difference in absolute

When the gravest errors respecting points mass and weight between the lowest human
so easily settled as this question respecting brain and that of the highest ape adiffeience

the posterior lobes can be authoritatively which is all the more remarkable when we

propounded, it is no wonder that matters of recollect that a full grown Gorilla is prcbably
observation of no very complex character, pretty nearly twice as heavy as a Bosjes man,
but still requiring a certain amount of care, or as many an European woman. It may be

should have fared worse. Any one who doubled whether a healthy human adult

cannot see the posterior lobe in an ape's brain ever weighed less than thirty one or

brain is not likely to give a very valuable two ounces, or that the heaviest Gorilla brain

opinion respecting the posterior coruu or the has exceeded twenty ounces,

hippocampus minor. If a man cannot see a This is a very noteworthy circumstance,

>hurch it is preposterous to take his opinion and doubtless will one day help to furnish an

about its altar-piece or painted window so explanation of the great gulf which inter-

that I do not feel bound to enter upon any' vents between the lowest man and the high-
Jiscussion of these points, but content my-, <*st pe in intellectual power ;

* but it has lit-

elf with assuring the reader that the poste-
-

rior cornu and the hippocampus minor have * 1 8Qy MP to
S"J

B*ft 1lPf
T fey P me"n* believe

now hpp >n iKjiiallv at Ipast as well dp that it was any original difference of cerebral q ahty.now been seen usually, at least as wen 9- or quantitVi Which caused that divergence between
veloped as in man, and often better not the human" and the pithecoid stirpes, which has ended

only in the Chimpanzee, the Oiaug, and the in the present enormous gulf between them. It is w
Oihhrm hut in all thp frpncr-i t,f thp nW doubt perfectly true, in a certain sense, that all diffei
Gibbon, but in all the genera or tlu. (7

enceo| ,ui , (
.tjou JBa resnHot differ,-nee of s; nurture; 01

world baboons and monkeys, and in m>.st ol in other words, of difference in the combination o

the new world forms, including tin Marino- the primary molecular forces of living substance:

I and, starting from this undeniable axiom, objcciora
, occasionally, and wilh much seeming plan ibility,

In fact, all the abundant and mcMWOrlny argue that" the vast intellectual chasm between the

evidence (consisting of the results of careful Ape an. ( iian implies a corresponding structural

'nwpetio-ntinna Hirpr>tpH tn tho rlptMi-min-ilion chasm in tlie organs of the intellectual functions,
investigations directed to tne c ion ^^^ it ^ 8aidi 7he ,, n discovery <.f such vastdif-
of these very questions by skilled ana to- erence- proves, not that they are absent, but that

inists) which we now possess leads to the Science is incompetent to d. tect them. A very little

rnnvir>tinn that sn fur fmm the nosterior consideration, however, will. I think, show the fallacj.onvic tnat, Si T
Qf thjg reasoning Itg va iiflity hangs upon the as

lobe, the posterior cornu, and the hippocam- Bnniption that intellectual power depends altogether

pus minor, being Structures peculiar to and on tlu- brain, whereas the brain is only one conditiOL

characteristic,
of man as they have been over -t of^n^^W^**^* de-

sind over again asserted to be, even atter the genses and the motor apparatuses, especially those

publication of the clearest demonstration Oi" which are concerned in prehension and in the produc-

the reverse, it is precisely these structures tiou of articulate speech
!_. u ,

-\ A man born dumi), notwithstanding his great cere-
which are the most marked cerebral charac- br .,! mass aml h , 9 ^heritance of strong intellect-

ters common to man with the apes. They na! instincts, would be capable of few higher Intel-

are among the most distinctly Simian peculi- 'ect-ial manifestations than an Orang or a Chimpan-

arities which the human organism exhibits. %* ^ ^'S&***&&$&
As to the convolutions, the trains of the disci-inib'e difference between his brain and that of a

apes exhibit every stage of progress, from the highly intelligent and cultivated person. The dumb-

nlmnst (smooth brain of tha Ififrmruwt tn thp ness might be the result of a defective structure of the
inset, to tne

mollth or of tne tongue, or a mere defective innerva-

Orang and the Chimpanzee, which fall but tion of these psirts; or it might refill from congeni
little below Man. And it is must 1 emarka- tal deafness, caused by some minute defect of the in

ble that, as soon as all the pi lucipal SUlci ap-
nl ear, which only a careful anatomist

pear, the pattern accoiding to which they are The argument, that because there is an immense

arranged is identical with thai of the corre- difference between a Man's intelligence and an Ape's,
cnnnHincr aiilni nf man Thp tsnrfafp of thp therefore there must be an equally immense differ-

ling Si

?T,w.i TV, : ence between their brains, appears to me to be about
brain of a monkey exhibits a sort ot skeleton as weu ba8ed as the reasoning by which one should

map of man's, and in the man-like api-s tlie endeavor to prove that, because there is a "great

details become more and more filled ID, until ^^^^^^t^^S^S^.A is only in minor characters, such as the
prea t struct irl hiatus between the two watches. A

greater excavation of the anteiior lobes, the hair in the balance-wheel, a little ru^t on a pinion, a

constant presence of fissures usually absent her(i '" !1 toottl of the escapement, a something so

in man, and the different dispo.uion and ^^
proportions of some convolutions, IUH!

'

f enee.
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tie systematic value, for the simple reason be no justification for placing hint

that, as may be concluded from what has tinct order,

been already said respecting cranial capaci- And thus the sagacious foresight oi the

ty, the difference in weight of brain between great lawgiver of systematic zoology, Lin
the highest and the lowest men is far greater, naeus, becomes justified, and a century of

both relatively and absolutely, than that be- anatomical research brings us back to his

tween the lowest ian and the highest ape. conclusion, that man is a member of the

The latter, as has been seen, is represented by, same order (for which the Linnaean term

say, twelve ounces of cerebral substance abso- PRIMATES ought to be retained) as the Apes
lutely, or by 32 : 20 relatively ; but as the lar- and Lemurs. This order is now divisible into

gest recorded human brain weighed between seven families, of about equal systematic
Go and 66 ounces, the former difference is value : the first, the ANTHROPINI, contains

represented by more than 33 ounces absolute- Man alone ; the second, the CATAKHINI, em-
ly, or by 65 : 32 relatively. Regarded syste- braces the old world apes ; the third, the

matically, the cerebral differences of man PLATYRHINI. all new world apes, except the
and apes are not of more than generic value, Marmosets ; the fourth, the ARCTOPITHECINI,
his family distinction resting chiefly ou b'S contains the Marmosets ; the fifth, the LEMU-
dentitiou, his pelvis, and his lower limos. BENI, the Lemurs from which Cheiromm

Should probably be excluded to form a sixth

Thus, whatever system of organs be ctud- distinct family, the CHEIROMYINI ;
Avhile tie

ied, the comparison of their modifications in seventh, the GALEOPITHECIKI, contains only
the ape series leads to one and the same re- the flying Lemur Oaleopithecus a strange
suit that the structural differences which form which almost touches on the Bats, au

separate Alan from the Gorilla and the Chim- the Cheiromys puts on a Rodent clothing, rnd

panzee are not so great as those which sepa- the Lemurs simulate Insectivora.

rate the Gorilla from the lower apes. Perhaps no order of mammals presents us

But in enunciating this important truth I with so extraordinary a series of gradations
must guard myself against a form of misun- as this leading us insensibly from the crown

derstanding which is very prevalent. I and summit of the animal creation down to

find, in fact, that those who endeavor to creatures from which there is but a step, as

teach what nature so clearly shows us in this it seems, to the lowest, smallest, and least in-

matter are liable to have their opinions telligent of the placental Mammalia. It is as

misrepresented and their phraseology garbled if nature herself had foreseen the arrogance
until they seem to say that the structural of man, and with Roman severity had pro-
differences between man and even the high- vided that his intellect, by its very triumphs,
est apes are small and insignificant. Let me should call into prominence the slaves, ad-

take this opportunity then of distinctly as- monishing the conqueror that he is but dusi.

serting, on the contrary, that they are great
and significant ; that every bone of a Gorilla v hese are the chief facts, this the immedi-
bears marks by which it might be distin- ate conclusion from them to which I ad

guished from the corresponding bone of a verted in the commencement of this Essay
man ; and that, in the present creation, at The facts, I believe, cannot be disputed :

any rate, no intermediate link bridges over and if so, the conclusion appears to me to be
the gap between Homo and Troglodytes. inevitable.

It would be no less wrong than absurd to But if Man be separated by no greater
deny the existence of this chasm ; but it is at structural barrier from the brutes than they
least equally wrong and absurd to exaggerate are from one another then it seems to fol-

its magnitude, and, resting on the admitted low that if any process of physical causation
fact of its existence, to refuse to inquire can be discovered by which the genera and
whether it is wide or narrow. Remember, iamilies of ordinary animals have been pro
if you will, that there is no existing link duced, that process of causation is amply
between Man and the Gorilla, but dp not for- sufficient to account for the origin of Man.
get that there is a no less sharp line of de- In other words, if it could be shown that thu

marcation, a no less complete absence of any Marmosets, for example, have arisen by grad-
transitional form, between the Gorilla and the ual modification of the ordinary Platyrhini,
Orang, or the Orang and the Gibbon. I say or that both Marmosets and Platyrhini are
not less sharp, though it is somewhat nar- modified ramifications of a primitive stock
rower. The structural differences between then there would be no rational ground for
Man and the Man-like apes certainly justify doubting that man might have originated in
our regarding him as constituting a family the one case by the gradual modification of

apart from them
; though inasmuch as he a man-like ape, or in the other case as a

differs less from them than they do from ramification of the same primitive stock as
other families of the same order, there can those apes.

And believing, as I do, with Cnvier, that the pos-'
At the present moment but one such pro-

session of articulate speech is the grand distinctive cess of physical causation has any evidence
character of man (whether it be absolutely peculiar to in its favor ; or, in Other words, there is but

A!Vin.&cS^ one hypothesis.regarding
the origin of spe

have been the primary cause of i he immeasurable and 016,8 of animals in general which nas any sci-

practically infinite diverj;eiic- of t.'e ii>imi:i from th entific existence that propounded by Mr.
Darwin. For Lamarck, sagacious as many of
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UIB views were, mingled them with so much long as one link in the chain of evidence is
that was crude, and even absurd, as to neu- wanting ; and so long as all the animals and
tralize the benefit which his originality might plants certainly produced by selective breed-
have effected had he been a more sober and ing from a common stock are fertile, and
cautious thinker ; and though I have heard their progeny are fertile with one another,
of the announcement of a formula touching that link will be wanting. For, so long, se-"
the ordained continuous becoming of or- lective breeding will not be proved to be

ganic form," it is obvious that it is the first competent to do all that is required of it to

duty of a hypothesis to be intelligible, and produce natural species,
that a qua-qua-versal proposition of this I have put this conclusion as strongly as
kind, which may be read backward, or for- possible before the reader, because the last

ward, or side-ways, with exactly the same position in which I wish to find myself is

amount of signification, does not really ex- that of an advocate for Mr. Darwin's, or any
ist, though it may seem to do so. other views if by an advocate is meant one
At the present moment, therefore, the whose business it is to smooth over real diffi-

question of the relation of man to the lower culties, and to persuade where he cannot
animals resolves itself, in the ead, into the convince.

larger question of the tenability or untena- In justice to Mr. Darwin, however, it must
bility of Mr. Darwin's views. But here we be admitted that the conditions of fertility
enter upon difficult ground, and it behooves and sterility are very ill understood, and that
us to define our exact position with the every day's advance in knowledge leads us
greatest care. to regard the hiatus in his evidence as of less

It cannot be doubted, I think, that Mr. and less importance, when set against the
Darwin has satisfactorily proved that what multitude of facts which harmonize with, or
he terms selection, or selective modification, receive an explanation from, his doctrines,
must occur, and does occur, in nature

; and I adopt Mr. Darwin's hypothesis, there-
he has also proved to superfluity that such fore, subject to the production of proof that
selection is competent to produce forms aa physiological species may be produced by ee-

distinct, structurally, as some genera even lective breeding ; just as a physical philoso-
are. If the animated world presented us pher may accept the undulatory theory of
with none but structural differences, I should light, subject to the proof of the existence of
have no hesitation in saying that Mr. Darwin the hypothetical ether ; or as the chemist
has demonstrated the existence of a true adopts the atomic theory, subject to the

physical cause, amply competent to account proof of the existence of atoms ; and for ex-
for the origin of living species, and of man actly the same reasons, namely, that it has

among the rest. an immense amount of prima facie probabil-
But, in addition to their structural distinc- ity ; that it is the only means at present

tions, the species of animals and plants, or at within reach of reducing the chaos of observ-
least a great number of them, exhibit physio- ed facts to order ; and, lastly, that it is the

logical characters what are known as dis- most powerful instrument of investigation
tinct species, structurally, being for the most which has been presented to naturalists since

part either altogether incompetent to breed the invention of the natural system of classi-

pne with another
;
or if they breed, the result- fication and the commencement of the sys-

ing mule, or hybrid, is unable to perpetuate, tematic study of embryology,
its race with another hybrid of the same But even leaving Mr. Darwin's views
kind. aside, the whole analogy of natural opera-
A true physical cause is, however, admit- tions furnishes so complete and crushing an

ted to be such only on one condition that it argument against the intervention of any but
shall account for all the phenomena which what are termed secondary causes, in the
come within the range of its operation. If production of all the phenomena of the uni-

it is inconsistent with any one phenomenon, it verse, that, in view of the intimate relations

must be rejected ; if it fails to explain any between Man and the rest of the living
one phenomenon, it is so far weak, so far to world, and between the forces exerted by
be suspected, though it may have a perfect the latter and all other forces, I can see no

right to claim provisional acceptance. excuse for doubting that all are co-ordinated

Now Mr. Darwin's hypothesis is not, so terms of nature's great progression, from the

far as I am aware, inconsistent with any formless to the formed from the inorganic
known biological fact ; on the contrary, if to the organic from blind force to conscious

admitted, the facts of Development, of Com- intellect and will,

parative Anatomy, of Geographical Distribu-

tion, and of Palaeontology, become connect- Science has fulfilled her function when *he
ed together, and exhibit a meaning such aa has ascertained and enunciated truth ; and

they never possessed before ; and I, for one, were these pages addressed to men of science

am'fully convinced that, if not precisely true, only, I should now close this Essay, knowing
that hypothesis is as near an approximation that my colleagues have learned to respect
to the truth as, for example, the Copernican nothing but evidence, and to believe that

hypothesis was to the true theory of the their highest duty lies in submitting to it,

planetary motions. however it may jar against their inclinations.

But, for all this, our acceptance of the But desiring, as [ do, to reach the wider
Darwinian hypothesis must be provisional SO circle of the intelligent public, it would he
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unworthy cowardice were I to ignore the re- mother-love vile because a hen shows u, oi

pugnance with which the majority of my fidelity base because dogs possess it ?

readers are likely to meet the conclusions to The common-sense of the mass of mankind
which the most careful and conscientious will answer these questions without a m<7

study I have been able to give to this matter merit's hesitation. Healthy humanity, find

has led me. ing itself hard pressed to escape from real sir-

On all sides I shall hear the cry,
" We are and degradation, will leave the brooding ovej

men and women, and not a mere better sort speculative pollution to the cynics and th<

of apes, a little longer in the leg, more com- rightous
"
overmuch," who, disagreeing in

pact in the foot, and bigger in brain than everything else, unite in blind insensibility

your brutal Chimpanzees and Gorillas. The to the nobleness of the visible world, and in

power of knowledge the conscience of good inability to appreciate the grandeur of the

and evil the pitiful tenderness of human place Man occupies therein,

affections, raise us out of all real fellowship Nay, more ; thoughtful men, once escaped
with the brutes, however closely they may from the blinding influences of traditional

seem to approximate us." prejudice, will find in the lowly stock

To this I can only reply that the exclama- whence man has sprung the best evidence

tion would be most just, and would have my of the splendor of his capacities, and will

own entire sympathy, if it were only rele- discern in his long progress through the Past
vant. But it is not I who seek to base a reasonable ground of faith in his attainment
Man's dignity upon his great toe, or insinuate of a nobler Future.

that we are lost if an Ape has a hippucam- They will remember that in comparing
pus minor. On the contrary, I have done civilized man with the animal world one is

my best to sweep away this vanity. I have as the Alpine traveller, who sees the moun-
endeavored to show that no absolute struc- tains soaring into the sky, and can hardly
tural line of demarcation, wider than that discern where the deep-shadowed crags and
between the animals which immediately sue- roseate peaks end, and where the clouds of

ceed us in the scale, can be drawn between heaven begin. Surely the awe-struck vo>
the animal world and ourselves ; and I may ager may be excused if at first he refuses to

add the expression of my belief that the at- believe the geologist, who tells him that

tempt to draw a physical distinction is these glorious masses are, after all, the hard-

equally futile, and that even the highest fac- ened mud of primeval seas, or the cooled
ulties of feeling and of intellect begin to ger- slag of subterranean furnaces of one sub-
minate in lower forms of life. At the same stance with the dullest clay, but raised by in-

time no one is more strongly convinced than ward forces to that place of proud and seem-
I am of the vastness of the gulf between civ- ingly inaccessible glory,
ilized man and the brutes ; or is more cer- But the geologist is right ; and due reflec-

tain that whether/mra them or not, he is as- tion on his teachings, instead of diminishing
suredly not of them. No one is less disposed our reverence and our wonder, adds all the
to think lightly of the present dignity, or force of intellectual sublimity to the rrore

despairingly of the future hopes, of the
only aesthetic intuition of the uninstructed be-

consciously intelligent denizen of this world, holder.
We are indeed told by those who assume And after passion and prejudice have died

authority in these matters that the two sets away, the same result will attend the teach-
of opinions are incompatible, and that the 'ings of the naturalist respecting that great
belief in the unity of origin of man and Alps and Andes of the living world Man.
brutes involves the brutalization and degra- Our reverence for the nobility of manhood will
dation of the former. But is this really so f not be lessened by the knowledge that Man
Could not a sensible child confute, by obvi- is, in substance and in structure, one with the
ous arguments, the shallow rhetoricians who brutes ; for he alone possesses the marvellous
would force this conclusion upon us ? Is it endowment of intelligible and rational speech
indeed true that the Poet, or the Philoso- whereby, in the secular period of his exist-

pher, or the Artist whose genius is the glory ence, he has slowly accumulated and organ-
of his age, is degraded from his high estate ized the experience which is almost wholly
by the undoubted historical probability, not lost with the cessation of every individual
to say certainty, that he is the direct descend- life in other animals ; so that now he stands
ant of some naked and bestial savage, whose raised upon it as on a mountain-top, far above
intelligence was just sufficient to make him the level of his humble fellows, and transfig-
a little more cunning than the Fox, and by ured from his grosser nature by reflecting,
so much more dangerous than the Tiger ? here and there, a ray from the uifinite source
Or is he bound to howl and grovel on all of truth,
fours because of the wholly unquestionable
fact that he was once an egg, which no or- A SUCCINCT HISTORY OF THE CONTROVERSY

dinary power of discrimination could dis- RESPECTING THE CEREBRAL STRUCTURE
tinguish from that of a Dog? Or is the OF MAN AND THE APES.

philanthropist or the saint to give up his UP to the year 1857 all anatomists of author-
endeavors to lead a noble life because the, ity, who had occupied themselves with the

simplest study of man's naluie reveal, at its' cerebral structure of the Apes Cuvier,
foundations, all the selfish passions and fierce Tiedemann, Sandifort, Vrolik, Isidore G. St.

appeti'os of the merest quadruped? I Hilai re, Schroeder van der Kolk, Gratiolet
234
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flat a contradiction of the doctrines current

among well-informed anatomists ; but, not

unnaturally, imagining that the deliberate
statements of a responsible person must have
some foundation in fact, I deemed it my
duty to investigate the subject anew befoie
the time at which it would be my business to
lec'ure thereupon came round. The result
of my inquiries was to prove that Mr. Owen's
three assertions that

"
the third lobe, the

posterior horn of the lateral ventricle, and the

hippocampus minor," are
"
peculiar to the

genus Homo" are contrary to the plainest
facts. I communicated this conclusion to
the students of my class ; and then, having
no desiie to emba;k in a controversy which
could not redound to the honor of British

science, whatever its issue, I turned to more
congenial occupations.
The time speedily arrived, however, when

a persistence in this reticence would have
involved me in an unworthy paltering with
truth.

At the meeting of the British Association
at Oxford, in 1860, Professor Owen repeated
these assertions in my presence, and of
couise I immediately gave them a direct and
unqualified contradiction, pledging myself to

justify that unusual procedure elsewhere
I redeemed that pledge by publishing, in the

January number of the Natural History
Review for 18(51, an article wherein the truth
of the three following propositions was fully
demonstrated.

"1. That the third lobe is neither peculiar
to nor characteristic of man, seeing that it

exists in all the higher quadrumana."
2. That the posterior cornuof the lateral

ventricle is neither peculiar to nor character-

istic of man, inasmuch as it also exists in

the higher quadrumana."
3. That the hippocamus minor is neither

peculiar to nor characteristic of man, as it

is found in certain of the higher quadru-
mana."
Furthermore, this paper contains, the fol-

lowing paragraph"
And, lastly, Schroeder van der Kolk and

Vrolik (op. cit. p. 271), though they particu-

larly note that
'

the lateral ventricle is dis-

tinguished from that of Man by the very de-

fective proportions of the posterior cornu,
wherein only a stripe is visible as an indica-

tion of the hippocampus minor," yet the

Figure 4, in their second plate, shows that

this posterior cornu is a perfectly distinct

and unmistakable structure, quite as large
as it often is in Man. It is the more remark-
able that Professor Owen should have over-

looked the explicit statement and figure of

these authors, as it is quite obvious, on com-

parison of the figures, that his wood-cut of

the brain of a Chimpanzee (1. c. p. 19) is a

reduced copy of the second figure of Messrs.

Schroeder van der Kolk and Vrolik's first

plate." As M. Gratiolet (1. c. p. 18). however, is

careful to remark,
'

unfortunately the brain

which they have taken as a model was

-.really altered (profoftdeweot

were agreed that the brain of the Ape pos-
sesses rt POSTERIOR LOBE.

Tiedemann, in 1825, figured and acknowl-

edged in the text of his
"
Icones" the exist-

ence of the POSTERIOR CORNU of the lateral

ventricle in the Apes, not >mly under the

title of
"
Scrobiculus parvus loco coruu pos-

terioris" -a fact which has been puraclwl
hut as

"
cornu posterius" (Icones, p. 54), a

circumstance which has been as sedulously
kept in the background.
Cuvier (Le9ons, T. iii. p. 103) says :

" The
anterior or lateral ventricles possess a digital

cavity [posterior cornu] only in Man and the

Apes. ... Its presence depends on that of
i he posterior lobes."
Schroeder van der Kolk, and Vrolik, and

Gratiolet, had also figured and described the

posterior cornu in various Apes. As to the
HIPPOCAMPUS MINOR, Tiedemann had erro-

neously asserted its absence in the Apes ;

liut Schroeder van der Kolk and Vrolik had
pointed out the existence of what they con-
sidered a rudimentary one in the Chimpan-
zee, and Gratiolet had expressly affirmed its

existence in these animals. Such was the
state of our inf01 mation on these subjects in

the year 1856.

In the year 1857, however, Professor Owen,
cither in ignorance of these well-known facts

(>r else unjustifiably suppressing them, sub-
mitted to the Linnaean Society a paper" On
ihe Characters, Principles of Division, and

Primary Groups of the Class Mammalia,"
which was printed in the Society's Journal,
and contains the following passage : "In
Man the brain presents an ascensive step in

development, higher and more strongly mark-
ed than that by which the preceding sub class

was distinguished from the one below it.

Not only do the cerebral hemispheres overlap
the olfactory lobes and cerebellum, but they
extend in advance of the one and farther
liack than the other. The posterior develop-
ment is so marked that anatomists have as-

signed to that part the character of a third

lobe ;
it is peculiar to the genus Homo, and

equally peculiar is the posterior horn of th6

lateral ventricle and the
"
hippocampus minor"

ichich characterize ihe hind lobe of each hemi-

sphere." Journal of the Proceedings of tht

Linnccan Society, Vol. ii., p. 19.

As the essay in which this pas-sage stands
had no less ambitious an aim than the re-

modelling of the classification of the Man*
malia, its author might be supposed to have
wiitt en under a sense of peculiar responsi-

bility, and to have tested, with especial care,
the statements he ventured to promulgate.
And even if this be expecting too much,
hastiness or want of opportunity for clue de-

liberation cannot now be pleaded in exten-
uation of any shortcomings ; for the propo-
sitions cited were repeated two years after-

ward in the Reade Lecture, delivered before
so grave a body as the University of Cam-
bridge, in 1859.

When the asseiti^s which I have itali-

rized in the above extract first came under

my ruic@ I was not a little a>ii inMittt at so
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whence the general form of the brain is given
in these plates in a manner which is alto-

gether incorrect.
'

Indeed, it is perfectly ob-

vious, from a comparison of a section of the

skull of the Chimpanzee with these figures,
that such is the case ; and it is greatly to be

regretted that so inadequate a figure should
have been taken as a typical representation
of the Chimpanzee's brain
From this time forth the untenability of

his position might have been as apparent to

Professor Owen as it was to every one else ;

but, so far from retracting the grave errors

into which he had fallen, Professor Owen
has persisted in and reiterated them ; first,

in a lecture delivered before the Royal Insti-

tution on the 19th of March, 1861, which is

admitted to have been accurately reproduced
in the Athenmim for the 23d of the same

month, in a letter addressed by Professor

Owen to that journal on the 30th of March.
The Athenaeum report was accompanied by a

diagram purporting to represent a Gorilla's

brain, but in reality so extraordinary a mis-

representation that Professor Owen substan-

tially, though not explicitly, withdraws it in

the letter in question. In amending this

error, however, Professor Owen fell intu

another of much graver import, as his com-
munication concludes with the following
paragraph :

" For the true proportion hi

which the cerebrum covers the cerebellum
in the highest Apes, reference should be
made to the figure of the undissected brain
of the Chimpanzee in my

'

Reade's Lecture
on the Classification, etc., of the Monmalia,'
p. 25, Fig. 7, 8vo. 1859."

It would not be credible, if it were not un-

fortunately true, that this figure, to which
the trusting public is referred, without a
word of qualification,

"
for the true propor-

tion in which the cerebrum covers the cere-
bellum in the highest Apes," is exactly that

unacknowledged copy of Schroeder van der
Kolk and Vrolik's figure whose utter inac-

curacy had been pointed out years before by
Gratiolet, and had been brought to Professor
Owen's knowledge by myself in the passage
of my article in the Natural History Review
above quoted.

I drew public attention to this circum-
stance again in my reply to Professor Owen,
published in the Athenawm for April 13th,
1861 ; but the exploded figure was reproduced
once more by Professor Owen, without the

slightest allusion to its inaccuracy, in the
Annals of Natural History for June, 1861 !

This proved too much for the patience of
the original authors of the figure, Messrs.
Schroeder van der Kolk and Vrolik, who, in
a note addressed to the Academy of Amster-
dam, of which they were members, declared
themselves to be, though decided opponents
of all forms of the doctrine of progressive
development, above all things lovers of
truth : and that, therefore, at whatever risk
of seeming to lend support to views which
they disliked, they felt it their duty to take
the first opportunity of publicly repudiating
Professor Owen's misuse of their authority.

In this note they frankly admitted the jus-
tice of the criticisms of M. Gratiolet, quoted
above, and they illustrated, by new and care-
ful figures, the posterior lobe, the posterior
cornu, and the hippocampus minor of the

Orang. Furthermore, having demonstrated
the parts, at one of the sittings of the Acad-
emy, they add,

"
la presence des parties con-

testees y a ete universellement reconnue par
les anatomistes presents Si la seance. La
seul doute qui soit reste se rapporte au pes
Hippocampi minor. ... A Fetal frais

1'indice du petit pied d'Hippocampe *4ait

plus prononce que maintenant "

Professor Owen repeated his erroneous
assertions at the meeting of the British Asso-
ciation in 1861, and again, without any obvi-
ous necessity, and without adducing a single
new fact or new argument, or being able
hi any way to meet the crushing evidence
from original dissections of numerous Apes'
brains, which had in the mean while been

brought forward by Professor Rolleston,*
F.R.8., Mr. Marshall, f F.R.8., Mr. Flower, \
Mr. Turner, and myself, |revived the subject
at the Cambridge meeting of the same body
hi 1862. Not content with the tolerably vig-
orous repudiation which these unprecedented
proceedings met with in Section D, Professor
Owen sanctioned the publication of a ver-
sion of his own statements, accompanied by
a strange misrepresentation of mine (as may
be seen by comparison of the Times' report
of the discussion), in the Medical Times for

October llth, 1862. I subjoin the conclu-
sion of my reply in the sp^ne journal for Oc-
tober 25th :

"
If this were a questic

-* of opinion, or a

question of interpretation of parts or of
terms were it even a question of observa-

tion, in which the testimony ofmy own senses
alone was pitted against that of another per-
son, I should adopt a very different tone in

discussing this matter. I should, in all

humility, admit the likelihood of having
myself erred in judgment, failed in knowl-

edge, or been blinded by prejudice." But no one pretends now that the contro-

versy is one of terms or of opinions. Novel
and devoid of authority as some of Professor
Owen's proposed definitions may have been,

they might be accepted without changing the

great features of the case. Hence, though
special investigations into these matters have
been undertaken during the last two years
by Dr. Allen Thomson, by Dr. Rolleston,

by Mr. Marshall, and by Mr. Flower, all. as

you are aware, anatomists of repute in this

country, and by Professors Schroeder van
,
der Kolk and Vrolik (whom Professor Owen

* On the Affinities of the Brain of the Orang. Nat,
Hist. Review, April, 1861.

t On the Brain of a young Chimpanzee. Ibid. July,
1861.

% On the Posterior Lobes of the Cerebrum of the

Qaadrumana. Philosophical Transactions, 1862.
> 'ii the Anatomical Relations of the Surfaces of the

Tcntorium to the Cerebrum and Cerebellum in Man
and the Lower Mammals. Proceedings of the Royal
Society of Edinburgh, March, 1862.

i]
On the Brain of Ateles. Procotdings of Zoologi-

cal Sociuty, 1861.
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incautiously tried to press into his own ser-

vice) on the Continent, all these able and con-
scientious observers have with one accord
testified to the accuracy of my statements, and
to the utter baselessness of the assertions of
Professor Owen. Even the venerable Ru-

dolph Wagner, whom no man will accuse of

progressional proclivities, has raised his voice
on the same side ; while not a single anato-

mist, great or small, has supported Professol
Owen.
" Now 1 do not mean to suggest that scien-

tific differences should be settled by universal

suffrage, but I do conceive that solid proofs
must be met by something more than empty
and unsupported assertions. Yet during the
two years through which this preposterous
controversy has dragged its weary length,
Professor Owen has not ventured to bring
forward a single preparation in support of
his often -repeated assertions.

" The case stands thus, therefore : Not
only are the statements made by me in con-
sonance with the doctrines of the best older

authorities, and with those of all recent in-

vestigators, but I am quite read}* to demon-
strate them on the first monkey that comes
to hand ; while Professor Owen's assertions

are not only in diametrical opposition to

both old and new authorities, but he has
not produce**, and, I will add, cannot pro-
duce, a single preparation which justifies
them."

I now leave this subject for the present.
For the credit of my calling I should be glad
to be, hereafter, forever silent upon it. But,

unfortunately, this is a matter upon which,
after all that has occurred, no mistake or
confusion of terms is possible and in affirm-

ing that the posterior lobe, the posterior
cornu, and the hippocampus minor exist in

certain Apes, I am stating either that which
is true or that which I must know to he
false. The question has thus become one of

personal veracity. For myself, I will accept
no other issue than this, grave as it is, to the
present controversy.

III.

ON SOME FOSSIL, REMAINS OP MAN.

I HAVE endeavored to show, in the preced-
ing essay, that the ANTHKOPINI, or Man
Family, form a very well defined group of
the Primates, between which and the imme-
diately following Family, the CATARHINI,
there is, in the existing world, the same en-
tire absence of any transitional form or con-

necting link, as between the CATARHINI and
PLATTKHINI.

It is a commonly received doctrine, how-
ever, that the structural intervals between
the various existing modifications of organic
beings may be diminished or even obliterate a,
if we take into account the long and varied
succession of animals and plants which have

preceded those now living, and which are
known to us only by their fossilized remains.
How far this doctrine is well based, how
far, on the other hand, as our knowledge at

present stands, it is an overstatement oi the

real facts of the case, and an exaggeration
of the conclusions fairly deducible from
them, are points of grave importance, but in-

to the discussion of which I do not, at pres-
ent, propose to enter. It is enough that such
a view of the relations of extinct to living

beings has been propounded, to lead us to

inquire, with anxiety, how far the recent dis-

coveries of human remains in a fossil state

bear out, or oppose, that view.
I shall confine myself, in discussing this

question, to those fragmentary Human skulls
from the caves of Engis in the valley of the

Meuse, in Belgium, and of the Neanderthal
near Diisseldorf, the geological relations of
which have been examin ;d with so much
care by Sir Charles Lyell upon whose high
authority I shall take it f )r granted that the

Engis skull belonged to a contemporary of
the Mammoth (Eiephas 'frimigenius) and of
the woolly Rhinoceros (Rhinoceros tichorhi-

nus), with the bones of which it was found
associated ; and that the Neanderthal skull

is of great, though uncertain, antiquity.
Whatever be the geological age of the latter

skull, I conceive it is quite safe (on the ordU
nary principles of paleontological reasoning)
to assume that the former takes us to, at

least, the further side of the vague biological
limit which separates the present geological

epoch from that .which immediately preceded
it. And there can be no doubt that the phys-
ical geography of Europe has changed
wone.erfully since the bones of Men and
Man inoths, Hyenas and Rhinoceroses were
washed pell-mell into the cave of Engis.

The skull from the cave of Engis was orig-

inally discovered by Professor Schmerling,
and was described by him, together with
other human remains disinterred at the same
time, in his valuable work,

"
Recherches sur

les ossemens fossiles decouverts dans les

cavernes de la Province de Liege," published
in 1833 (p. 59, et seg.), from which the fol-

lowing paragraphs are extracted, the precise

expressions of the author being, as far as

possible, preserved :

"
In the first place I must remark that

these human remains, which are in my pos-
session, are characterized, like the thousands
of bones which 1 have lately been disinter-

ring, by the extent of the decomposition
which they have undergone, which is pre-

cisely the same as that of the extinct species :

all, with a few exceptions, are broken ; some
few are rounded, as is frequently found to be

the case in fossil remains of other species.

The fractures are vertical or oblique ; none

of them are eroded ; their color does not

differ from that of other fossil bones, and
varies from whitish yellow to blackish. All

are lighter than recent bones, with the ex-

ception of those which have a calcareous in-

crustation, and the cavities of which are

filled with such matter.
" The cranium which I have caused to be

figured, Plate I. Figs. 1, 2, is that of an old

person. The sutures are beginning to be

effaced : all the facial bones are wanting,
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and of the temporal bones only a fragment
of that of the right side is preserved." The face and the base of the cranium had
been detached before the skull was deposited
in the cave, for we were unable to find those

parts though the whole cavern was regular-
ly searched. The cranium was met with at
a depth of a metre and a half [five feet near-

ly], hidden under an osseous breccia, com-
posed of the remains of small animals, and
containing one rhinoceros tusk, with sev-
eral teeth of horses and of ruminants. This
breccia, which has been spoken of above (p.

81), was a metre [3i feet about] wide, and rose

to the height of a metre and a half above the

floor of the cavern, to the walls of which it

adhered strongly." The earth which contained this human
skull exhibited no trace of disturbance : teeth

of rhinoceros, horse, hyena, and bear, sur-

rounded it on all sides.
" The famous Biumenbach * has directed

attention to the differences presented by the

form and the dimensions of human crania of

different races. This important work would
have assisted us greatly if the face, a part
essential for the determination of race, with
more or less accuracy, had not been wanting
ia our fossil cranium.

" We ar*, convinced that even if the skull

had been complete, it would not have been,

possible to pronounce, with certainty, upon
a single specimen ;

for individual variations

are so numerous in the crania of one and the

same race that one cannot, without laying

one's self open to large chrtnees or cnui , draw

any inference from a single fragment of a
cranium to the general form of the head tc

which it belonged.
"
Nevertheless, in order to neglect no point,

respecting the form of this fossil skull, we
may observe that, from the first, the elon-

gated and narrow form of the forehead at-

tracted our attention.
" In fact, the slight elevation of the frontal

its narrowness, and the form of the orbit,

approximate it more nearly to the cranium
of an Ethiopian than to that of an Euro
pean : the elongated form and the produced
occiput are also characters which we fc~

lieve to be observable in our fossil cranium
;

but to remove all doubt upon that subject I

have caused the contours of the cranium ol

an European and of an Ethiopian to be drawn
and the foreheads represented. Plate II.,

Figs. 1 and 2, and, in the same plate, Figs. 3

and 4, will render the differences easily di

tinguishable ; and a single glance at the fig-

ures will be more instructive than a long
and wearisome description." At whatever conclusion we may arrive as

to the origin of the rmvn from whence this

fossil skul! proceeded, we may express an

opinion without exposing ourselves to a fruit-

less controversy. Each may adopt the hv
pothesis which seems to him most probable

* Decas Collection if susecranorium diversarmra gen
timn Ulnstrata. Gottingae, 1790-1820.

I. The slrall from the cave of Engis viewed from the right side. On* half tne trisc ofi

O, glabella ; 6, occiniul Drotuberance (a to * iN;j'- -\cpital line) ;

tttfti

e. auditory fCTSMX
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for my own
part,

1 bold it to be demon-
strated that tbis cranium baa belonged to a

person ot limited intellectual faculties. and
we conclude thence that it belonged t" amun
of a low degree of civilization . a deduction
wbicb is borne out by contrasting the capac-

ity of the frontal with that of the occipital

region." Another cranium of a young individual
was discovered in the floor of the cavern be-

side the tooth of an elephant ; the skull was
entire when found, but the moment it was
lifted it fell into pieces, which I have not, as

yet, been able to put together again. But I

have represented the bones of the upper jaw,
Plate I., Fig. 5. The state of the alveoli and
fue teeth shows that the molars had not yet
pierced the gum. Detached milk molars and
some fragments of a human hkull proceed
from this same place. The Figure 3 repre-
sents a liuman superior incisor tooth, the
size of which is truly remarkable.

"
Figure 4 is a fragment of a superior max-

illary bone, the molar teeth of which are
worn down to the roots.
"

I possess two vertebras, a first and last

dorsal.
" A clavicle of the left side (see Plate III.,

Fig. 1) ; although it belonged to a young in-

dividual, this bone shows that he must have
been of great stature.

" Two fragments of the radius, badly pre-
served, do not indicate that the height of the

nan, to whom they belonged, exceeded five

feet and a half.

"As to the remains of the upper extremities,
those which are in my possession consist

merely of a fragment of an ulna and of a
radius (Plate III.. Figs. 5 and 6).

"

"
Figure 2, Plate IV., repiesents a metacar-

pal bone, contained in the breccia, of which
we have spoken ; it was found in the lower

part above the cranium : add to this some
metacarpal bones found at very different

distances, half a dozen metatarsals, three pha-
langes of the hand and one of the fnot.

" This is a brief enumeration of the remains
of human bones collected in the cavern of

Engis, which has preserved for us the re-

mains of three individuals surrounded by
those of the Elephant, of the Rhinoceros, and
of Carnivora of species unknown in the pres-
ent creation."

From the cave of Engihoul, opposite that
of Engis, on the right bank of the Meuse,
Schmerling obtained the remains of three

other individuals of Man, among which were

only two fragments of parietal bones, but

many bones of the extremities. In one case
a broken fragment of an ulna was soldered to

a like fragment of a radius by stalagmite, a
condition frequently observed among the
bones of the Cave Bear ( Ursus spelceus), found
in the Belgian caverns.

It was in the cavern of Engis that Profes-
sor Schmerling found, incrusted with stalag-
mite and joined to a st >ne, the pointed bone

implement, which he has figured in Fig. 7 of

his Plate XXXVI., and worked flints were
found by him in all those Belgian caves,

which contained an abundance of fossil

bones.
A short letter from M. Geoffroy St. Hilaire,

published in the "
Comptes Kendus of th

Academy of Sciences of Paris" for July 2d,
1838, speaks of a visit (and apparently a

very hasty one) paid to the collection of Pro-
fessor " Schermidt" (which is presumably a

misprint for Schmerling) at Liege. The wri-
ter briefly criticises the drawings which
illustrate Schmerling's work, and affirms
that the " human cranium is a little long-
er than it is represented" in Schmer
ling's figure. The only other remark
worth quoting is this :

" The aspect of the
human bones differs little from that of the
cave bones, with which we are familiar,
and of which there is a considerable collec-

tion in the same place. With respect to

their special forms, compared with those of

the varieties of recent human crania, few cer-

tain conclusions can be put forward ; for
much greater differences exist between the
different specimens of well-characterized va-

rieties than between the fossil cranium of

Lifege, and that of one of those varieties select-

ed as a term of comparison."
Geoffrey St. Hilaire's remarks are, it will

be observed, little but an echo of the philo-

sophic doubts of the describer and discoverer
of the remains. As to the critique upon
Schmerling's figures, I find that the side

view given hythe latter is really about -f^ths
of an inch shorter than the original, and that
the front view is diminished to about the
same extent. Otherwise the representation
is not, in any way, inaccurate, but corre-

sponds very well with the cast which is in

my possession.
A piece of the occipital bom,, which

Schmerling seems to have missed, has sinca

been fitted on to the rest of the cranium by
an accomplished anatomist, Dr. Spring of

Liege, under whose direction an excellent

plaster cast was made for Sir Charles LyelL
It is upon and from a duplicate of that cast

that my own observations and the accom-

panying figures, the outlines of which are

copied from the very accurate camera lucida

drawings by my friend Mr. Busk, reduced
to one half of the natural size, are made.
As Professor Schmerling observes, the base

of the skull is destroyed, and the facial bones
are entirely absent ; but the roof of the cra-

nium, consisting of the frontal, parietal, and
the greater part of the occipital bones, as far

as the middle of the occipital foramen, is en-

tire, or nearly so. The left temporal bone is

wanting. Of the right temporal, the parts in

the immediate neighborhood of the auditory
foramen, the mastoid process, and a consid-

erable portion of the pquamous element of
the temporal, are well preserved (Fig. 22).
The lines of fracture which remain be-

tween the coadjusted pieces of the skull, and
are faithfully displayed in Schmerling*B fig-

ure, are readily traceable in the cast. Th
sutures are also discernible, but the complex
disposition of their serrations, shown in the

figure, is not obvious in the cast. Though
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the ridges which give attachment to muscles

are not excessively prominent, they are well

marked, and taken together with the appar-

ently well developed frontal sinuses, and
the condition of the sutures, leave no doubt

on my mind that the skull is that of an adult

if not middle-aged man.
The extreme length of the skull is 7.7

inches. Its extreme breadth, which corre-

sponds very nearly with the interval between
the parietal protuberances, is not more than

5.4 inches. The proportion of the length to

'he breadth is therefore very nearly as 100 to

/O. If a line be drawn from the point at

which the brow curves in toward the root of

the nose, and which is called the
"
glabella"

(a), (Fig. 22), to the occipital protuberance (b),

and the distance to the highest point of the

arch of the skull be measured perpendicularly
from this line, it will be found to be 4.75

inches. Viewed from above, Fig. 23 A, the

forehead presents an evenly roimflp<' fnrve,
and passes into the <>- ur of the sides -id

TIGHTS OF SCIENCE.,

Via. 88. The Engis skull viewed from above 04) and
in front (B)-

back of the skull, which describes a tolerably

regular elliptical curve. v

The front view (Fig. 23 B) shows that the
roof of the skull was very regularly and ele-

gantly arched in the transverse direction, and
that the transverse diameter was a little less

below the parietal protuberances than above
them. The forehead cannot be called nar-

row in relation to the rest of the skull, no
can it be called a retreating forehead ; on the

contrary, the antero-posterior contour of the

skull is well arched, so that the distance

along that contour, from the nasal depre
sion to the occipital protuberance, measures
about 13.75 inches. The transverse arc o v

the skull, measured from one auditory fora-

men to the other, across the middle of the

sagittal suture, is about 13 inches. T'II

sagittal suture itself is 5.5 inches long.
The supraciliary prominences or brc *

ridges (on each side of a, Fig. 22) are we
but not excessively, developed, and are sepa

; rated by a median depression. Their princi-
I pal elevation is disposed so obliquely that 1

judge them to be due to large frontal sinuses.
If a line joining the glabella and the

occipital protuberance (a, b, Fig. 22) be
made horizontal, no part of the occipital re-

gion projects more thari ^jyth of an inch be-

hind the posterior extremity of that line, and
the upper edge of the auditory foramen (c) is

almost in contact with a line drawn parallel
with this upon the outer surface of the skull

A transverse line drawn from one auditory
foramen to the other traverses, as usual, the

forepart of the occipital foramen. The ca-

pacity of the interior of this fragmentary
skull has not been ascertained.

The history of the Human remains fron
the cavern in the Neanderthal may best b(

given in the words of their original de-

scriber, Dr. Schaaffhausen, as translated bl
Mr. Busk :

"
In the early part of the year 1857 a hu-

man skeleton was discovered in a limestone
cave in the Neanderthal, near Hochdal, be-
tween Diisseldorf and Elberfeld. Of this,

however, I was unable to procure more than
a plaster cast of the cranium, taken at Elber-

feld, from which I drew up an account of its

remarkable conformation, which was, in the

first instance, read on the 4th of February
1857, at the meeting of the Lower Rhine Med
ical and Natural History Society, at Bonn.

Subsequently Dr. Fuhlrott, to whom scieix i

is indebted for the preservation of these

bones, which were not at first regarded as

human, and into whose possession they af

terward came, brought the cranium from
Elberfeld to Bonn, and intrusted it to me fo:

a more accurate anatomical examination.

At the General Meeting of the Natural His-

tory Society of Prussian Rhineland and

Westphalia at Bonn, on the 2d of June,

1857, Dr. Fuhlrott himself gave a full ac-

count of the locality and of the circumstances
under which the discovery was made. He
was of opinion that the bones might be re-

si**. '< ii f\s fossil ; and in coming to this con-
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elusion he laid especial stress upon the ex-

if.tence of dendritic deposits, with which
*heir surface was covered, and which were
first noticed upon them by Professor Mayer,
To this communication I appended a brief

report on the results of my anatomical exam-
ination of the bones. The conclusions at

which I arrived were : 1st. That the extra-

ordinary form of the skull was due to a natu-

ral conformation hitherto not known to ex-

ist, even in the most barbarous races,

3d. That these remarkable human remains

belonged to a period antecedent to the time

of the Celts and Germans, and were in nil

probability derived from one of the wild
races of North-western Europe, spoken of by
Latin writers ; and which were encountered
as autochthones by the German immigrants,
And 3dly. That it was beyond doubt that

these human relics were traceable to a period
at which the latest animals of the diluvium
still existed ; but that no proof of this as-

sumption, nor consequently of their so-

t*3rmed fossil condition, was afforded by the

c ircumstances under whic/\ he bones were
discovered.
"As Dr. Fuhlrott has not yet published his

description of these circumstances, 1 borrow
\4 ic following account of them from one of

his letters: 'A small cave or grotto, high
enough to admit a man, and about 15 feet

deep from the entrance, which is 7 or 8 feet

wide, exists in the southern wall of the gorge
of the Neanderthal, as it is termed, at a dis-

tance of about 10 feet from the Diissel, and
about 60 feet above the bottom of the

valley,
In its earlier and uninjured condition, this

cavern opened upon a narrow plateau lying
in front of it, and from which the rocky wall
descended almost perpendicularly into the

river. It could be reached, though with

difficulty, from above. The uneven fioor

'iras covered to a thickness of 4 or 5 feet with
,", deposit of mud, sparingly intermixed with
Bounded fragments of chert. In the remov-

iiag of this deposit the bones were discov-

i! red. The skull was first noticed, placed
iiiearest to the entrance of the cavern ; and
larther in, the other bones, lying in the same
)t;orizontal plane. Of this I was assured in

the most positive terms by two laborers who
^ere employed to clear out the grotto, and
irho were questioned by me on the spot. At
frst no idea was entertained of the bones be.

ing human ; and it was not till several weeks
after their discovery that they were recog-
inzed as such by me, and placed in security.
But as the importance of the discovery was
not at the time perceived, the laborers were

very careless in the collecting, and secured

chiefly only the larger bones; and to this cir-

cumstance it may be attributed that fragments
i nerely of the probably perfect skeleton came
intn mv nnPqinTi '

,? -.
my Possession -

,

My anatomical examination of these

{tones afforded the following results :

" The cranium is of unusual size, and of a

long elliptical form. A moit remarkable

peculiarity is at once obvious in the extraor-

fiinary development of the frontal sinuses,
'

owing to which the superciliary ridges,
which coalesce completely in the middle, are

rendered so prominent that the frontal bone
exhibits a considerable hollow or depression
above or rather behind them, while a deep
depression is also formed in the situation of

the root of the nose. The forehead is nar-

row and low, though the middle and hinder

portions of the cranial arch are well devel-

oped. Unfortunately, the fragment of the

skull that has been preserved consists only of

the portion situated above the roof of the or-

bits and the superior occipital ridges, which
are greatly developed, and almost conjoined
so as to form a horizontal eminence. It in

eludes almost the whole of the frontal bone,
both parietals, a small part of the squamous
and the upper third of the occipital. The
recently fractured surfaces show that the

skull was broken at the time of its disinter-

ment. The cavity holds 16,876 grains of wa-

ter, whence its cubical contents may be esti-

mated at 57.64 inches, or 1033.24 cubic centi-

metres In making this estimation the wa-
ter is supposed to stand on a level with the

orbital plate of the frontal, with the deepest
notch in the squamous margin of the parie-

tal, and with the superior semicircular ridges
of the occipital. Estimated in dried millet-

seed, the contents equalled 31 ounces, Prus.

sian apothecaries' weight. The semicircU'

lar line indicating the upper boundary of the

attachment of the temporal muscle, thaugh
not very strongly marked, ascends neverthe-

less to more than half the height of the parie-

tal bone. On the right superciliary ridge is

observable an oblique furrow or depression,
indicative of an injury received during life.*

The coronal and sagittal sutures are on the

exterior nearly closed, and on the inside so

completely ossified as to have left no traces

whatever, while the lambdoidal remains

quite open. The depressions for the Pacchi-

onian glands are deep and numerous ; and
there is an unusually deep vascular groove
immediatelj behind the coronal suture,

which, as it terminates in a foramen, no
doubt transmitted a vena emissaria. The
course of the frontal suture is indicated ex-

ternally by a slight ridg^e ; and where it joins
tL/ " ^->nai this ridge rises into a small pro-
tuoerance. The course of the sagittal suture

is grooved, and above the angle of the occjn-

ital bone the parietals are depressed.
mmt

TheWngth of the skull from

the 8uperior semicircular
lines of the occipital meas-
"res ........... .... ...303 (300)=l3-r/

circular lines of the occipi-
tal ..... .....

Width of the frontal from the
middle of the temporal lin*

680 (!80)-87" orW

* This ^ Mr - Bask has point** nt is probably the

^^V^numb^"^ bSts are those whichl should

assign to the different meauri, as taken from the

piaster cast. G. B.
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on jne tide to the same
point on the opposite 104 (114)=4-1" 4-B"

Length of the frouial Irom the
na-ai process to the coronal
suiure 133 (125)=5-25" 5"

Extreme width of the frontal
sinuses 25 (23)=l-0"-0-'

Vertical height above a line

joining the d< epest notches
In tne squ.imous border of
the parietaU 70 =2-75"

Widih of hinder part of skull
from one parietal protuber-
ance to ine other 138 (150)=5-4" 5-P"

Distance from the upper angle
of the occipital to the supe-
rior semicircular lines . 51 (60)=l-9" 2-4"

Thickuefl.toi' the boue at the

parietal protuberance ... 8
Thickness at the angle of the

occipital 9
Thickness at the superior semi-

circular line of the occipital 10 =0-3"

"
Besides the cranium, the following bones

have been secured :

"1. Both thigh-bones, perfect. These, like .

the skull and all the other bones, are charac- although, as proved by the use of hyarochlo-

terized by their unusual thickness, and the n? add, thegreater part of the cartilage is

great development of all the elevations and 8tlil retained m them, which appears, how-

dep.essions for the attachment of muscles. ev
t

er
.
to have undergone that transformation

In the Anatomical Museum at Bonn, under ^8^^^^.^^^!^^.

spending radius. But it is clear that this

shortening, as well as the attenuation of the
left humerus, are both consequent upon the

pathological condition above described.
"

4. A left ilium, almost perfect, and belong
ing to the femur ; a fragment of the right
scapula ; the anterior extremity of a rib of
the right side ; and the same part of a rib of
the left side ; the hinder part of a rib of the

right side ; and, lastly, two hinder portions
an:l one middle portion of ribs, which, from
tli ir unusually rounded shape and abrupt
curvature, more resemble the ribs of a car-
nivorous animal than thos-e of a man. Dr. H.v.

Meyer, however, to whose judgment I defer,
will not venture to declare them to Ibe ribs of

any animal ; and it only remains to suppose
that this abnormal condition has arisen from

deve,opment of the,

" Tue bones adheJe strue ly to the tongue,

the designation of
'

Giant's bones.' are some J
ibra

\
a

?
ossil boQes -

recent thigh-bones, with which in thickness .
bone

.

8 >

the foregoing pretty nearly correspond, al-

though they are shorter.

GIANT'S
BONES.
mm.

Length 542=21- 4"
Diameter of head of femur. 54= 2- 14"
Diameter of lower articular

end, from one condyle to
the other 89= 3-5"

Diameter of femur in the
middle 33= 1-2"

FOSSIL
BONES.
mm.

..438=17-4"
. . 53= 2-0"

87=3-4"

30=1-1"

black specks, which, mure especially under a
lens, are seen to be formed of very delicate
dendrites. These deposits, which were first

observed on the bones by Dr Mayer, are
most distinct on the inner surface of the
cranial bones. They consist of a ferrugi-
nous compound, and, from their black color,

may be supposed to contain manganese.
Similar dendritic formations also occur, not

unfrequently, on laminated rocks, and are

usually found in minute fissures and cracks.

"2. A perfect right humerus, whose size At the meeting of the Lower Rhine Society
shows that it belongs to the thigh-bones. at Bonn, on the 1st of April, 1857, Professor

,, Mayer stated that he had noticed in the mu
seu'm of Poppelsdorf sinrlar dendritic crys-
tallizations on several fossil bones of ani-

mals, and particularly on those of Ursus

spelceus, but still more abundantly and beau-

tifully displayed on the fossil bones and
teeth of JSquus adamiticus, JSlephau primige
nius, etc., from the caves of Bolve and Sund
wig. Faint indications of similar dendntex
were visible in a Roman skull from Sieg-

burg ; while other ancient skulls, which
had lain for centuries in the earth, presented
no trace of them. I am indebted to H. v.

Meyer for the following remarks on this

subject :

" ' The incipient formation of dendritic de-

Length 312= 12 3"
Thickness in the middle 26= 1-0"

Diameter of head 49= 1-9"

"Also a perfect right radius of correspond-
ing dimensions, and the upper third of a

right ulna corresponding to the burnerus and
radius.
"

3. A left humerus, of which the upper
third is wanting, and which is so much slen-

derer than the right as apparently to belong
to a distinct individual ;

a left ulna, which,
though complete, is pathologically deformed,
the coronoid process being so much enlarged
by bony growth lhat flexure of the elbow be-

yond a right angle must have been impossi-
ble ; the anterior fossa of the humerus for posits, which were formerly regarded as a
the reception of the coronoid process being
also filled up with a similar bony growth.
At the same time the olecranon is curved

strongly downward. As the bone presents
no sign of rachitic degeneration, it may be

sign of a truly fossil condition, is inteiesting.
it has even been supposed that in diluvial de-

posits the presence of dendrites might be re-

garded as affording a certain mark of dis-

tinction between bones mixi d with the dilu-

supposed that an injury sustained during life vium at a somewhat later period and the true

was the cause of the anchylosis. When the diluvial relics, to which alone it was sup-
left ulna is compared with the right radius, posed that these deposits were confined. But
it might at first sight be concluded that the I 'nave long been convinced that neither

bonea respectively belonged to different indi- can the absence of dendrites be regarded
viduals, the ulna being more than half an as indicative of recent age, nor their pres-
inch too short for articulation with a ccrre- nce as sufficient to establish th<> yeai an

242
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Equity of the objects up:m which they oc- while, according to Morton, in the Flat
our. I have myself noticed upon paper, heads of the Columbia, the frontal and pari-
which could scarcely be more than a year etal hones are always unsym metrical. Its

.>\d, dendritic deposits, which could not be conformation exhibits the sparing develop.
distinguished from those on fossil bones, ment of the anterior part of the head which
Thus 1 possess a dog's skull from the Roman has been so often observed in very aucr-nt

cn'niiy of the neighboring Hcddersheim, Cas- crania, and affords one of the most striking
1 1- '.'in Badriaaum, which is in no way distin- proofs of the influence of culture and civil-

: uishable from the fossil bones from the ization on the form of the human skull."
Fiaukish caves; it presents the same color, In a subsequent passage, Dr. Shaaffhau
and adheres to the tongue just as they do ;

sen remarks :

that this character also, which, at a for-
"
There is no reason whatever for regard.

liter meeting of Geiman naiuialists at Bonn, Ing the unusual development of the frontal

irave rise to amusing scenes between Buck- sinuses in the remarkable skull from tK
land aud Schmerling, is no longer of any Neanderthal as an individual or pathologicJ
v.ilue. In disputed cases, therefore, the con- deformity ; it is unquestionably a typical
iilion of the bone can scaictly afford the race-character, find is physiologically cou
means for determining with certainty nected with the uncommon thickness of the
whether it be fossil, that is to say, whether Other bones of the skeleton, which exceeds
it b long to geological antiquity or to the by about one half the usual proportions.
historical period.' This expansion of the frontal sinuses, which
" As we cannot now look upon the primitive are appendages of the air-passages, also indi-

tforld as reprisentiug a wholly different con- cates an unusual force and power of endu-
:lition of things, from which no transition lance in the movements of the body, a may
exists to the ojganic liie of the present time, l)e concluded from the size of all the r'dges
the designation of fount/, as applied to a bone&nd processes for the attachment of the mus-
'ias no longer the sense it conveyed in the cles or bones. That this conclusion maybe
'ime of Cuvier. Sufficient grounds exist for drawn from the existence of large frontal

l he assumption that man coexisted with the sinuses, and a prominence of the lower fron-

animals found in the diluvium; and many a tal region, is confirmed in many ways by
barbarous race may, befoie all historical Other observations. By the same characters,

time, have disappeared together with the according to Pallas, the wild horse is distin-

(inimals of the ancient world, while the guiflhed from the domesticated, and, accord-
laces whose oiganization is improved have*ing to Cuvier, the fossil cave-bear from everj
continued the genus The bones which- recent species of bear, while, according to

foim the subject of this paper present char- Roulin, the pig, which has become wild in

deters which, although not decisive as re- /Lmerica, and regained a resemblance to the

gards a geological epcch, are, nevertheless, Wild boar, is thus distinguished from the
such as indicate a very high antiquity. It same animal in the domesticated state, as is

may also be remaiked that, common as is the th chamois from the goat ; and, lastly, the
iccurrence of diluvial animal bones in the bull-dog, which is characterized by its large
'imdd\ deposits of caverns, such lemains have bones and strongly-developed oiuscles from
not hitherto been met with in the cave* of every other kind of dog. The estimation of

'he ^Neanderthal ;
and that the bones, which the facial angle, the determination of which,

vere covered by a deposit of mud not more according to Professor Owen, is also difficult

lu.n four or five feet thick, ana without any In the great apes, owing to -the very promi-
orotectivt covering of stalagmite, have re- nent supra-orbital ridges, in the present case

mined the greatest part of ticir organic sub is rendered still more difficult from the ab-

siance. sence both of *he auditory opening and of
" These circumstances might oe adduced the nasal spine. But if the proper horizon,

against the probability of a geological an- tal position of the skull ./e taken from the

t.iquiiy. Nor should we be justified in re remaining portions of t-nt orbital plates, and

garding the cranial conformation as perhapj the ascending line made to touch the surface

representing the most savage primitive typ of the frontal bone behind the prominent
ot the human race, since crania exist among supra-orbital ridges, the facial angle is not

living savages, which, though not exhibiting found to exceed 56. Unfortunately, no
such a remarkable conformation of the fore- portions of the facial bones, whose confor-

head, which gives the skull somewhat the mat ion is so decisive as regards the form and
aspect of that of tne large apes, still in other expression of the head, have been preserved,

respects, as tor .ASiance in the greater depth The cranial capacity, compared with the un-
of the temporal fossae, the crest-like, promi- common strength of the corporeal frame,
neiit temporal ridges, and a generally less would seem to indicate a small cerebral de-

capacious cranial cavity, exhibit an equally velopment. The skull, as it is, holds about
low stage of development. There is no rea- 81 ounces of millet-seed ; and as, from the
son tor supposing that the deep frontal hoi- proportionate size of the wanting bones, the
low i> due to any artificial flattening, such as whole cranial cavity should have about six
is practised in various modes by barbarous ounces more added, the contents, were it per-
oations in the Old aud New World. The feet, may be taken at 37 ounces. Tiedemann
3kuli is quite symmetrical, and shows no in- assigns, 'as the cranial contents in the Negro,
dication of counter-pressure at the occ.;mt, 40, 38, and 35 ounces. The cranium holds
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lather more than 36 ounces of water, which
>. orresponds to a capacity of 1033.24 cubic cen-

I imetres. Huschke estimates the cranial con-
vents of a Negress at 1127 cubic centimetres ;

uf an old Negro at 1146 cubic centiwetres
The capacity of the Malay skulls, estimated

by water, equalled 36, 33 ounces, while in

the diminutive Hindoos it falls to as little as

37 ounces.
' '

After comparing the Neanderthal cranium
with many others, ancient and modern, Pro-
fessor Schaaffhausen concludes thus :

" But the human bones and cranium from
%he Neanderthal exceed all the rest in those

^peculiarities of conformation which lead to

'the conclusion of their belonging to a barba-
rous and savage race. Whether the cavern in

which they were found, unaccompanied with
itny trace of human art, were the place of
their interment, or whether, like the bones

.;>f extinct animals elsewhere, they had been
washed into it, they may still be regarded as
the most ancient memorial of the early in-

habitants of Europe."
Mr. Busk, the translator of Dr. Schaaff-

Uausen's paper, has enabled us to form a

Tery vivid conception of the degraded char-
cter of the Neanderthal skull, by placing

tide by side with its outline that of the skull
of a Chimpanzee, drawn to the same absolute
size.

Some time after U^ publication of the
translation of Professor Schaaffhausen's "Me-

fnaoir,"
I was led to study the cast of the

'^Neanderthal cranium with more attention
ithan I had previously bestowed upon it, in

(consequence of wishing to supply Sir Charles

iLyell with a diagram, exhibiting the special

peculiarities of this skull, as compared with
other human skulls. In order to do this it

<vas necessary to identify, with precision,
Ihose points in the skulls Compared which
corresponded anatomically. Of these points,
the glabella was obvious enough ; but when
)' had distinguished another, defined by the

occipital protuberance and superior semicir-
cular line, and had placed the outline of the

J!feanderthal skull against that of the EngiB
ikull in such a position that the glabella and
occipital protuberance of both were inter-
jected by the same straight line, the differ-

ence was so vast and the flattening of the
Neanderthal skull so prodigious (compare
Figs. 22 and 24 A), that I at first imagined I
must have fallen into some error. And I
was the more inclined to suspect this, as, in

wdinary human skulls, the occipital protu-
berance and superior semicircular curved line
on the exterior of the occiput correspond
pretty closely with the

"
lateral sinuses" and

the line of attachment of the tentoi him in-

ternally. But on the tentorium rests, as I
have said in the preceding essay, the post
.iorlobe of the brain ; and hence the occip-
ital protuberance and the curved line in

ijuestion indicate, approximately, the lower
.Im;ts of that lobe. Was it possible for ft

human being to have Hie brain thus fat-
tened nnd depressed ; or, on the other hand,
nau me muscular ridges shifted their ^si-

tion ? In order to solve these doubts, and to
decide the question whether the great supra-
ciliary projections did, or did not, arise from
the development of the frontal sinuses, I re-

quested Sir Charles Lyell to be so good as to
obtain forme from Dr. Fuhlrott.the possessor
of the skull, answers to certain queries, and if

possible a cast, or at any rate drawings, 01

photographs, of the interior of the skull.
Dr. Fuhlrott replied, with a courtesy and

readiness for which I am infinitely indebted
to him, tomy inquiries, and furthermore sent
three excellent photographs. One of these

gives a side view of the skull, and from it

Fig. 24 A has been shaded. The second

(Fig. 25 A) exhibits the wide openings of the

Pie. 25. Drawings from Dr. Fnhlrott's photo"
graphs of parts of the interior of the Neanderthal
cranium. A, view of the under and inner Btirface of
tlie frontal r -gion, showing the ini'erior apertures of
the frontal sinuses (a). B, corresponding view of the

occipital region of the skull, showing the impressions
of Cue lateral sinuses (aa).

frontal sinuses upon the inferior surface of
the frontal part of the skull, into which, Dr.
Fuhlrott writes,

" a probe may be introduced
to the depth of an inch," and demonstrates
the great extension of the thickened supracil-

iary ridges beyond the cerebral cavity. The
third, lastly (Fig. 25 B), exhibits the edge
and the interior of the posterior, or occipital,

part of the skull, and shows very clearly the

two depressions for the lateral sinuses, sweep-
ing inward toward the middle line of the roof

of the skull, to form the longitudinal sinus.

It was clear, therefore, that I had not erred

in my interpretation, and that the posterio:

lobe of the brain of the Neanderthal ma&
must have been as much flattened as I sus-

pected it to be.

Iu truth, the Neanderthal cranium has
most extraordinary characters. It has an
extreme length of 8 inches, while its breadth
is only 5.75 inches, or, in other words, its

length is to its breadth as 100 : 72. It is ex-

ceedingly depressed, measuring only about

8.4 inches from the glabello-occipital line to

tht> rtez. The longitudinal arc, measured
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to the same way aa in the Engis skull, is 12

inches , the transveise aic cannot be exactly

ascertained in consequence of the absence of

the temporal bones, but was probably about
the sam'j, an 1 ceitainly exceeded 10i inches.

The horizontal circumference is 23 inches.

But this great circumference arises largely
from the vast development of the supracili-

ary ridges, though the perimeter of the brain

case itself is not small. The large supracili-

ary ridges give the forehead a far more re-

treatikig appearance than its internal contour
would bear out.

To an anatomical eye the posterior part of

the skull is even more striking than the ante-
rior. The occipital protuberance occupies
:he extreme posterior end of the skull, when

the glabello-occipttal line is made horizontal
and so far from any part of the occipital re

gion extending beyond it, this region of th
sk'ill slopes obliquely upward and forward,
so that the lambdnidal suture is situated well

upon the upper surface of the cranium. At
the same time, notwithstanding the great
length of the skull, the sagittal sutur^ '8 re

markably short (4 inches), and the squamo-
sal suture is very straight.

In reply to my questions, "Hr. Puhlrott
writes that the occipital boc^,

"
is in a state

of perfect preservation as far as the upper
semicircular line, whicii is a very strong
ridge, linear at its extremities, but enlarging
toward the middle, where it forms two ridges
(bourrelets), united by a linear continuation

1% SHIM* Wd front vfowi of tlw round and orthognatnoni rtwJJ of a CaJmnpfr, Ww Von Bur
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*nlch is
sightly depressed in the middle. ^ ^ f more ape_like than that of ordi.

Below the left ridge the bone exhibits an
nary Europeans, are we justified in conclud-

obliquely inclined surtace six lines (French) mg a like condition of the brain to prevail
long and twelve lines wide

universally amongthe lower races of mankind.T^nlfl laor m n t>r r\o rH t* t-n i*Torn i h i //MIT/MI^* i *
. . . _

any 11 esung, as aai tion respecting the disposition of the soft and
notwithstanding the flattened condition of destructible organs of every race of mankind
the occiput, the posterior cerebral lobes must but our own

; and even of the skeleton, our
have projected considerably beyond the cere- museums are lamentably deficient in every
bellum, and as it constitutes one among sev-

part but tne cran ium . Skulls enough there
eral points of similarity between the Nean- ^g, and since the time when Blumenbach
dei thai cranium and certain Australian skulls. an(j Camper first called attention to the

marked and singular differences which theySuch are the two best known forms of hu-
exhibit, skuil-collecting and skull-measuringman cranium, which have been found m aas been a zealously pursued branch of natu-

what may be fairly termed a fossil state. ra] history, and the results obtained have
Can either be shown to nil up or dimmish, been arranged and classified by various writ-
to any appreciable extent, the structural in-

erS) among whom the late aclivt* a-d able
terval which exists between man and the Retzius must always be the first natnea
man-like apes ? Or, on the other hand, does Human skulls have been found to dirfei
neither depart more widely from the average from one another, not merely in their abso-
structure of the human cranium, than nor- iute size and in the absolute capacity of the
mally formed skulls of men are known to do brain-case, but in the proportions which the
at the present day ? diameters of the latter bear to one another ?

It is impossible to form any opinion on
jn tue relative size of the bones of the face

these questions, without some preliminary
(and more particularly of the -jaws and teeth)

acquaintance with the range of variation ex. as compared with those of the skull ; in the
hibited by human structure in genera -a d to whjch the

-

aw (which ig of
subject which has been but imperfectly stud-

co
*
rge followed hy the g^y is tnrown back.

led while even of what is known my limits wafd and downward unde/ the forepart of
will necessarily allow me to give only a very the hrain.case) or forward and upwaid in
imperfect sketch

front of and beyond it. They differ further
The student of anatomy is perfectly weU jn the re]ations of the transverse diameter A

aware that there is not a single organ of the the face, taken through the cheek-bones, to
human body the structure of which does not the transverse diameter of the skull ; in the

vary, to a greater or less extent, in different more rounded or more gable-like form of the
individuals. The skeleton varies in the pro- roof of the skull, and in tho degree to which
portions, and even to a certain extent in the the hinder part of the skull is flattened or
connections, of its constituent bones. Thf projects beyond the ridge, into and below
muscles which move the bones vary largely wu jcn the muscles of the neck are inserted,
in their attachments. The varieties in the In some skulls the brain-case may be said
mode of distribution of the art eiies are care, to be "round,'' \he extreme length not ex-

fully classified, on account of the practical ceeding the extreme breadth by a greater
importance of a knowledge of their shiftings proportion than 100 to 80, while the differ-
to the surgeon. The characters of the brain ence may be much less. Men possessing
vary immensely, nothing being less constant sucn skulls were teimed by Retzius

"
brachy.

than the form and size of the cerebral bemi-
cephalic," and the skull of a Calmuck, of

spheres, and thf richness of the convolutions which a front and side view (reduced outline

upon their surface, while the most change- copies of which are given in Fig. 26) are
able structures of all in the human brain are

depicted by Yon Baer in his excellent
"
Cra-

exactly those on which the unwise attempt nia selecta," affoids a very admirable exam-
has been made to base the distinctive charac- p j of that kind of skull. Other skulls, such
ters of humanity, viz., the posterior cornu of as that of a Negro copied in Fig. 27 from Mr.
the lateral ventricle, the hippocampus minor, Busk's

"
Crania typica," have a very differ,

and the degree of projection of the posterioi ent, greatly elongated form, and may be
lobe beyond the cerebellum. Finally, as all tei med "

oblong.
"

In this skull the extreme
the world knows, the hair and skin of human length is to the extreme breadth as 100 to not

beings may present the most extraordinary more than 67, and the transverse diameter of

diversities in color and in texture. the human skull may fall below even this

So far as our present knowledge goes, the proportion. People having such skulls were

majority of the structural varieties to which called by Retzius
"

dolichocephalic."

allusion is here made are individual. The The most cursory glance at the side viewr

ape-like arrangement of certain muscles of these two skull will suffice to prove that

Which is occasionally met with in the white they differ, in another respect, to a verj
races of mankind, is not known to be more striking extent The pjofile of the face oi

common among Negroes or Australians ; nor the Calmuck is almost vertical, the facial

because the brain of the Eottentot Venus boms being thrown downward and under the

was found to be smoother, to have its convo- forepart of the skull. The profile of the face

Unions more symmetrically disposed, and to oi a JSegio. on the other hand, is singulany
247 -
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inclined, the front part of the jaws project-
ing far forward beyond the level of the fore-

part of the skull. In the former case the
skull is said to be " orthognathous'

'

or straight-
jawed ; hi the latter it is called

"
progna-

thous," a term which has been rendered, with
more force than elegance, by the Saxon equiv-
alent

"
snouty."

Various methods have been devised in
order to express with some accuracy the de-

gree of prognathism or orthognathism of any
given skull ; most of these methods being
essentially modifications of that devised by
Peter Camper, in order to attain what he
called the

"
facial angle."

But a little consideration will show that

any
"

facial angle" that has been devised can
be competent to express the structural modi-
fications involved in prognathism and orthog-
nathism, only in a rough and general sort of

way. For the lines, the intersection of

which forms the facial angle, are drawn
through points of the skull, the position of
each of which is modified by a number of

circumstances, so that the angle obtained is

a complex resultant of all these circum-

tances, and is not the expression of any one
definite organic relation of the parts of the
skull.

I have arrived at the conviction that no
comparison of crania is worth very much
that is not founded upon the establishment of

a relatively fixed base line, to which tht

measurements, in all cases, must be referred.

Nor do I thi::
1^ it is a very difficult matter to

decide what that base line should be. The
parts of ILj skull, like those of the rest of

the animal iramework, are developed in suc-

cession : tlie base of the skull is formed be-
fore its sides and roof ; it is converted into

cartilage earlier and more completely than
the sides and roof ; and the cartilaxinoun
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base ossifies, and becomes soldered Into
one piece long before the roof. I conceive
then that the base of the skull may be de-
monstrated developmentally to be its rela-

tively fixed part, the roof and sides being rel-

atively movable.
The same truth is exemplified by the study

of the modifications which the skull under-

goes in ascending from the lower animals up
to man.
in such a mammal as a beaver (Fig. 28), a

line (a. b.) drawn through the bones termed

basioccipital, basisphenoid, and presphenoid,
is very long in proportion to the extreme

length of the cavity which contains the cere-

bral hemispheres (g. A.) The plane of the

occipital foramen (b. c.) forms a slightly
acute angle with this

"
basicranial axis,

while the plane of the tentorium (i. T.) is in-

clined at rather more than 90 to the
"

basi-

cranial axis ;" and so is the plane of the per-
forated plate (a. d.} by which the filaments

of the olfactory nerve leave the skulL

Again, a line drawn through the axis of the

face, between the bones called ethmoid and
vomer, the

"
basifacial axis" (f. e.), forms an

exceedingly obtuse angle, where, when pro-
duced, it cuts the

"
basicranial axis,"

If the angle made by the line b. c. with
a. b., be called the

"
occipital angle," and

the angle made by the line a. d. with a. b. be
"termed the

"
olfactory angle," and that made

'by i. T. with a. b. the "tentorial angle,
1*

then all these, in the mammal in question,
are nearly right angles, varying between 80
and 110. The angle e.f. b., or that made
by the cranial with the facial axis, and which
may be termed the

"
cranio-facial angle," is

extremely obtuse, amounting, in the case of
the beaver, to at least 150.
But if a series of sections of mammalian

skulls, intermediate between a Rodent and a
Man (Fig. 28), be examined, it will be found
that in the higher crania the basi-cranial axis

becomes shorter relatively to the cerebral

length; that the "olfactory angle" and
"

occipital angle" become more obtuse, and
that the

"
cranio -facial angle," becomes

more acute by the bending down, as it were,
of the facial axis upon the cranial axis. At
the same time the roof of the cranium be-

comes more and more arched, to allow of the

increasing height of the cerebral hemispheres,
which is eminently characteristic of man, as

weli as of that backward extension, beyond
the cerebellum, which reaches it maximum
in the South American monkeys. So that,

at last, in the human skull (Fig. 29), the cere-

bral length is between twice and thrice as

great as the length of the basicranial axis ;

the olfactory plane is 20 or 30 on the under
side of that axis ; the occipital angle, instead

of being less than 90, is as much as 150 or

160 ; the cranio-facial angle may be 90 or

s
'
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leas, and the vertical height of the skull may
have a large proportion to its length.

It will be obvious, from an inspection of

the diagrams, that the basicranial axis is, in

the ascending series of mammalia, a relative-

ly fixed line, on which the bones of the sides

and roof of the cranial cavity and of the

face may be said to revolve downward and
forward or backward, according to their po-
sition. The arc described by any one bone
or plane, however, is not by any means al-

ways in proportion to the arc described by
another.
Now comes the important question, can

we discern between the lowest and the high-
est forms of the human cranium, anything
answering, in however slight a degree, to

this revolution of the side and roof bones of

the skull upon the basicranial axis observed

upon so great a scale in the mammalian
series? Numerous observations lead me to

believe that we must answer this question in

the affirmative.

The diagrams in Fig. 29 are reduced from

very carefully made diagrams of sections of
four skulls, two round and orthodnathous,
two long and prognathous, taken longitudi-

nally and vertically, throngh the middle. The
sectional diagrams then have been superim-
posed in such a manner that the basal axes
of the skulls coincide by their anterior ends
and in their direction. The deviations of the
rest of the contours (which represent the in.

terior of the skulls only) show the differ-

ences of the skulls from one another when
these axes are regarded as relatively fixed

lines.

The dark contours are those of au Austra-
lian and of a Negro skull

;
the light contours

are those of a Tartar skull, in the Museum of
the Royal College of Surgeons ; and of a
well-developed round skull from a cemetery
in Constantinople, of uncertain race, in my
own possession.

It appears, at once, from these views, that
the prognathous skulls, so far as their jaws
are concerned, do really differ from the or-

thognathous in much the same way as,

though to a far less degree than, the skulls
of the lower mammals differ from those of

Man. Furthermore, the plane of the occi-

pital foramen (b. e.) forms a somewhat
smaller angle with the axis in these particu-
lar prognathous skulls than in the orthogn*-
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thous ; and the like may be slightly true of
the perforated plate of the ethmoid though
this point is not so clear. But it is singular
to remark that, in another respect, the prog-
nathous ekulls are less ape-like than the or-

thognathous, the cerebral cavity projecting
decidedly more beyond the anterior end of

the axis in the prognathous than in the or-

thognathous skulls.

It will be observed that these diagrams re-

real an immense range of variation in the

capacity and relative proportion to the cranial

axis 01 the different regions of the cavity
which contains the brain in the different

skulls. Nor is the difference in the extent to

which the cerebral overlaps the cerebellar

cavity less singular. A round skull (Fig. 29,

Const.) may have a greater posterior cerebral

projection than a long one (Fig. 29, Negro).
Until human crania have been largely

worked out' in a manner similar to that here

suggested until it shall be an opprobrium to

an ethnological collection to possess a single
kull which is not bisected longitudinally
until the angles and measurements here men-

tioned; together with a number of others of

which I cannot speak in this place, are deter-

mined and tabulated with reference to the

basicranial axis, as unity, for large numbers
of skulls of the different races of mankind,
I do not think we shall have any very
safe basis for that ethnological craniology
which aspires to give the anatomical charac-

ters of the crania of the different races of

mankind.
At present, 1 believe that the general out-

lines of what may be safely said upon that

subject may be summed up in a veiy few
words. Draw a line on a globe from the

Gold Coast in Western Africa to the steppes
of Tartary. At the southern and western

end of that line there live the most dolicho-

cephalic, prognathous, curly-haired, dark-

skinned of men the true Negroes. At the
northern and eastern end of the same line

there live the most brachycephalic, orthog-
nathous, straight-haired, yellow-skinned of
men the Tartars and Calmucks. The two
ends of this imaginary line are indeed, so to

speak, ethnological antipodes. A line drawn
at right angles, or nearly so, to this polar
line through Europe and Southern Asia to

Hindostan, would give us a sort of equator,
around which round-headed, oval-headed,
and oblong-headed, prognathous and orthog-
nathous, fair and dark races but none pos-
sessing the excessively marked characters of
Calmuck or Negro group themselves.

It is worthy of notice that the regions of
the antipodal races are antipodal in climate,
the greatest contrast the world affords, per-

haps, being that between the damp, hot,

steaming, alluvial coast plains of the West
Coast of Africa and the arid, elevated steppes
and plateaux of Central Asia, bitterly cold in

winter, and as far from the sea as any part
of the world can be.

From Central Asia eastward to the Pacific

Islands and sub-continents on the one hand,
and to America on the other, brachycephaly
and orthognathism gradually diminish, and
are replaced by dolichocephaly and progna-
thisrn, less, however, on the American Con-
tinent (throughout the whole length of which
a rounded type of skull prevails largely, but
not exclusively) than in the Pacific region,

where, at length, on the Australian Conti-

nent and in the adjacent islands, the oblong
skull, the projecting jaws, and the dark skin

reappear ; with so much departure, in other

respects, from the Negro type, that ethnolo-

gists assign to these people the special title

of
"
Negritoes."

The Australian skull is remarkable for its

narrowness and for the thickness of its walls,

especially in the region of the supraciliary

>.-An Australian knll from Wertern Port, in the Mutcum of the Boyal College of SniftOOl, Wit*
VM contour of the Neanderthal skull. Both reduced to one third the natural size.
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ridge, which is frequently, though not by
any means invariably, solid throughout, the
frontal sinuses remaining undeveloped. The
nasal depression, again, is extremely sudden,
v> that the brows overhang and give the
countenance a particularly lowering, threat-

ening expression. The occipital region of
the skull, also, not unfrequently becomes
less prominent ; so that it not only fails to

project beyond a line drawn perpendicular to
the hinder extremity of the giabello-occipital
line, but even, in some cases, begins to shelve
away from it, forward, almost immediately.
In consequence of this circumstance the
parts of the occipital bone which lie above
and below the tuberosity make a much more
acute angle with one another than is usual,
whereby the hinder part of the base of the
skull appears obliquely truncated. Many
Australian skulls have a considerable height,
quite equal to that of the average of any
other race, but there are others in which the
cranial roof becomes remarkably depressed,
the skull, at the same time, elongating so
much that, probably, its capacity is not di-

minished. The majority of skulls possessing
these characters which I have seen are from
the neighborhood of Port Adelaide in South
Australia, and have been used by the natives

as water vessels ; to which end the face has
been knocked away, and a string passed
through the vacuity and the occipital fora-

men, so that the skull was suspended by the

greater part of its basis.

Fig. 30 represents the contour of a skull

of this kind 1'iom Western Port, with the

jaw attached, and of the Neanderthal skull,
both reduced to one third of the size of na-

ture. A small additional amount of flatten-

ing and lengthening, with a corresponding
increase of the supraciliary ridge, would
convert the Australian brain-case into a form
identical with that of the aberrant fossil.

And now, to return to the fossil skulls,

and to the rank which they occupy among, or

beyond, these existing varieties of cranial

conformation. In the first place, I must
remark, that, as Professor ^ohmerling well

observed (swpra,p.239) in commenting upon

tefSSS13? 8knU frona 8 tnmuln8 at Borreby 5 onethW of the natural fw. tfcw earner.

252
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the Engls skull, the formation of a safe judg- Patagonlans, exposed without shelter or pro-
ment upon the question is greatly hindered tectlon to a climate possibly not very dissim-

by the absence of the jaws from both the liar from that of Europe at the time during
crania, so that there is no means of deciding, which the Neanderthal man lived, are re-

with certainty, whether they were more or markable for the stoutness of their limb

less prognathous than the lower existing bones.

races of mankind. And yet, as we have In no sense, then, can the Neanderthal

seen, it is more in this respect than any bones be regarded as the remains of a human
other, that human skulls vary, toward and being intermediate between Men and Apes,

from, the brutal type the brain-case of an At most, they demonstrate the existence of a

average dolichocephalic European differing Man whose skull may be said to revert some-

far less than that of a Negro, for example, what toward the pithecoid type just as a

than his jaws do. In the absence of the Carrier, or a Pouter, or a Tumbler, may
jaws, then, any judgment on the relations of sometimes put on the plumage of Its primi-

the fossil skulls to recent races must be ac- tive stock, the Columba livia. And, indeed,

cepted with a certain reservation. though truly the most pithecoid of known
But taking the evidence as It stands, and human skulls, the Neanderthal cranium is by

turning first to the Engis skull, I confess I no means so isolated as it appears to be at

can find no character in the remains of that first, but forms, in reality, the extreme term

cranium which, if it were a recent skull, of a series leading gradually from it to the

would give any trustworthy clue as to the highest and best developed of human crania,

race to which it might aopertain. Its con- On the one hand, it is closely approached by
tours and measurements agree very well with the flattened Australian skulls, of which I

those of some Australian skulls which I have have spoken, from which other Australian

examined and especially has it a tendency forms lead us gradually up to skulls having
toward that occipital flattening, to the great very much the type of the Engls cranium,

extent of which, in some Australian skulls, And, on the other hand, it is even more
I have alluded. But all Australian skulls do closely affined to the skulls of certain ancient

not present this flattening, and the supracil- people who inhabitated Denmark during the

lary ridge of the Engls skull Is quite unlike " stone period," and were probably either

that of the typical Australians. ccntemporaneous with, or later than, the

On the other hand Its measurements agree makers of the " refuse heaps," or "
Kjok-

equally well with those of some European kenmoddings
" of that country,

skulls. And assuredly, there is no mark of The correspondence between the longitudl-

degradatlon about any part of its structure, nal contour of the Neanderthal skull and

It is, in fact, a fair average human skull, that of some of those skulls from the tumuli

which might have belonged to a philosopher, at Borreby, very acurate drawings of which
or might have contained the thoughtless have been made by Mr. Busk, is very close,

brains of a savage. The occiput is quite as retreating, the supra-

The case of the Neanderthal skull Is very ciliary ridges are nearly as prominent, and

different. Under whatever aspect we view the skull is as low. Furthermore, the Borre-

this cranium, whether we regard Its vertical by skull resembles the Neanderthal form

depression, the enormous thickness of its more closely than any of the Australian skulls

supraclliary ridges, its sloping occiput, or its do, by the much more rapid retrocession of

long and straight squamosal suture, we meet the forehead. On the other hand, the Borre-

with ape-like characters, stamping it as the by skulls are all somewhat broader, In pro-

most pithecoid of human crania yet discov- portion to their length, than the Neanderthal

ered. But Professor Schaaffhausen states skull, while some attain that proportion of

(supra), p. 241), that the cranium, in its pres- breadth to length (80 : 100) which constitutes

ent condition, holds 1033.24 cubic centi- brachycephaly.
metres of water, or about 63 cubic Inches,

and as the entire skull could hardly have held In conclusion, I may say that the fossil

less than an additional 12 cubic inches, its remains of Man hitherto discovered do not

capacity may be estimated at about 75 cubic seem to me to take us appreciably nearer to

inches, which is the average capacity given that lower pithecoid form, by the modiflca-

by Morton for Polynesian and Hottentot tion of which he has, probably, become what

skulls, he is. And considering what is now known

So large a mass of brain as this would of the most ancient races of men; seeing

alone suggest that the pithecoid tendencies, that they fashioned flint axes and flint knives

indicated by this skull, did not extend deep and bone-skewers of much the same pattern

into the organization ; and this conclusion is as those fabricated by the lowest savages at

borne out by the dimensions of the other the present day, and that we have every

bones of the skeleton given by Professor reason to believe the habits and modes of

Schaaffhausen, which show that the absolute living of such people to have remained the

height and relative proportions of the limbs same from the time of the Mammoth and the

were quite those of an European of middle tichorhine Rhinoceros till now, I do not know
tattire. The bones are indeed stouter, but that this result Is other than might be ex-

this and the great development of the muscu- pected.

lar ridges noted by Dr. Schaaffhausen are Where then, must we look for primeval

karactrt te b sxpecUd IB savages. The Manj_ Was^thc oldest Homo Sapitns pliocene
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or miocene, or yet more ancient ? In still if any form of the doctrine of progressive de-
cider strata do the fossilized bones of an Ape velopment is correct, we must extend by long
more anthropoid or a Man more pithecoid epochs the most liberal estimate that has yet
than any yet known await the researches of been made of the antiquity of man.
some unborn paleontologist ? TaB END.
Time will show. But, in the mean while,
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THE SCIENTIFIC EVIDENCE
OF

ORGANIC EVOLUTION

By GEORGE J. ROMANES, M. A.,LL.D.,F.R.S.

Zoological Secretary of the Linnean Society. London

PREFACE.

Several months ago I published in

tLe Fortnightly Review a lecture,
which I had previously delivered at

the Philosophical Institutions of Edin-

burgh and Birmingham, and which
bore the above title. The late Mr.
DARWIN thought well of the epitome
of his doctrine which the lecture pre-
sented, and urged me so strongly to

republish it in a form which might
admit of its being "spread broadcast
over the land," that I promised him to

do so. In fulfillment of this promise,
therefore which I now regard as

more binding than ever I reproduce
the essay in the " Nature Series" with
such additions and alterations as ap-

pear to me, on second thoughts, to be
desirable. The only object of the es-

say is that which is expressed in the

opening paragraph.
June 1, 1882.

INTRODUCTION.

Although it is generally recognized
that the Origin of Species has pro-
duced an effect both on the science

and the philosophy of our age which
is without a parallel in the history of

thought, admirers of Mr. Darwin's

genius are frequently surprised at the

ignorance of his work which is dis-

played by many persons who can

scarcely be said to belong to the uncul-

tured classes. The reason of this igno-
rance is no doubt partly due to the busy
life which many of our bread-winners
are constrained to live; but it is also,

I think, partly due to mere indolence

There are thousands of educated per-
sons who, on coming home from their

daily work, prefer reading literature

of a less scientific character than that

which is supplied by Mr. Darwin'a

works; and therefore it is that such

persons feel these works to belong to



406 BEACON LIGHTS OF SCIENCE.

a category of books which is to thorn

a very large one the books, namely,
which never are, but always to be read.

Under these circumstances I have

thought it desirable to supply a short

digest of the Origin of Species, which

any man, of however busy a life, or of

however indolent a disposition, may
find both time and energy to follow.

With the general aim of the present
abstract being thus understood, I shall

start at the beginning of my subject

by very briefly describing the theory
of natural selection. It is a matter of

obsei vable fact that all plants and ani-

mals are perpetually engaged in what
Mr. Darwin calls a "struggle for exist-

ence." That is to say, in every gen-
eration of every species a great many
more individuals are born than can

possibly survive; so that there is in

consequence a perpetual battle for life

going on among all the constituent

individuals of any given generation.
Now, m this struggle for existence,
which individuals will be victorious

and live
1

? Assuredly those which are

best fitted to live; the weakest and the

least fitted to live will succumb and

die, while the strongest and the best

fitted to live will be triumphant and
survive. Now it is this "survival of the

fittest" that Mr. Darwin calls "natural

selection." Nature, so to speak, selects

the best individuals out of each gen-
eration to live. And not only so, but
as these favored individuals transmit
t heir favorable qualities to their off-

spring, according to the fixed laws of

heredity, it follows that the individu-

als composing each successive gener-
ation have a general tendency to be

better suited to their surroundings
than were their forefathers. And
this follows, not merely because in

every generation it is only the flow-

er of the race that is allowed to breed,
but also because if in any generation
some new and beneficial qualities

happen to appear as slight variations

from the ancestral type, these will

be seized upon by natural selection

and added, by transmission in subse-

quent generations, to the previously
existing type. Thus the best idea of

the whole process will be gained by
comparing it with the closely analo-

gous process whereby gardeners and
cattle-breeders create their wonderful

productions ; for just as these men,

by always selecting their best indi-

viduals to breed from, slowly but

continuously improve their stock, so

Nature, by a similar process of selec-

tion, slowly but continuously makes
the various species of plants and ani-

mals better and better suited to the

external conditions of their life.

Now, if this process of continuous-

ly adapting organisms to their en-

vironment takes place in nature at

all, there is no reason why we should

set any limits on the extent to which
it is able to go, up to the point at

which a complete and perfect adap-
tation is achieved. Therefore we

might suppose that all species would
attain to this condition of perfect ad-

justment to their environment, and
there remain fixed. And so undoubt-

edly they would, if the environment
were itself unchanging. But foras-

much as the environment or the sum
total of the external conditions of life

-of almost every organic type alters

more or less from century to cer.tury

(whether from astronomical, geologi-
cal and geographical changes, or from
the immigrations and emigrations of

other species living on contiguous
geographical areas), it follows that

the process of natural selection need
never reach a terminal phase. And
forasmuch as natural selection may
thus continue ad i/tfinitum, slowly
to alter a specific type in adaptation
to a gradually changing environment,
if in any case the alteration thus af-

fected is sufficient in amount to lead

naturalists to denote the specific type

by some different name, it follows

that natural selection has transmuted
one specific type into another. And
so the process is supposed to go on
over all the countless species of plants
and animals simultaneously the

world of organic types being thus re-

garded as in a state of perpetual,

though gradual, flux.

Such, then, is the theory of natura?
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selection, or survival of the fittest;

and the first thing we have to notice

with regard to it is, that it offers to

our acceptance a scientific explanation
of the numberless cases of apparent
design which we everywhere meet
with in organic nature. For all such

cases of apparent design consist only
in the adaptation which is shown by
organisms to their environment, and
it is obvious that the facts are covered

by the theory of natural selection no
less completely than they are covered

by the theory of intelligent design

Perhaps it may be answered,
" The

fact that these innumerable cases of

adaptation may be accounted for by
natural selection is no proof that they
are not really due to intelligent de-

sign." Andin truth, this is an objec-
tion which is often urged by minds
even highly cultured minds which
have not been accustomed to scientific

modes of thought. I have heard an
eminent professor tell his class that

the many instances of adaptation
which Mr. Darwin discovered and de-

scribed as occurring in orchids, seemed
to him to tell more in favor of con-

trivance than in favor of natural

causes; and another eminent professor
once wrote to me that although he

had read the Origin of Species with

care, he could see in it no evidence of

natural selection which might not

equally well be adduced in favor of

intelligent design. But here we meet
with a radical misconception of the

whole logical attitude of science.

For, be it observed, the exception in

limine to the evidence which we are

about to consider, does not ques-
tion that natural selections may be

able to do all that Mr. Darwin
ascribes to it : it merely objects to

his interpretation of the facts, be-

cause it maintains that these facts

might equally well be ascribed to in-

telligent design. And so undoubtedly
they might, if we were all childish

enough to rush into a supernatural

explanation whenever a natural ex-

planation is found sufficient to account

for the facts. Once admit the glaring-

ly illogical principle that we may as-

sume the operation of .higher causes
where the operation of lower ones
is sufficient to explain the observed

phenomena, and all our science and
all our philosophy are scattered to the
winds. For the law of logic which
Sir William Hamilton called the law
of parsimony or the law which for-

bids us to assume the operation of

higher causes when lower ones are
found sufficient to explain the ob-
served effects this law constitutes
the only logical barrier between sci-

ence and superstition. For it is

manifest that it is always possible to

give a hypothetical explanation of

any phenomenon whatever, by refer-

ring it immediately to the intelligence
of some supernatural agent ; so that
the only difference between the logic
of science and the logic of supersti-
tion consists in science recognizing a

validity in the law of parsimony
which superstition disregards. There-
fore I have no hesitation in saying
that this way of looking at the evi-

dence in favor of natural selection is

not a scientific or a reasonable way
of looking at it, but a purely super-
stitious way. Let us take, for in-

stance, as an illustration, a perfectly
parallel case. When Kepler was un-
able to explain by any known causes
the paths described by the planets, he
resorted to a supernatural explana-
tion, and supposed that every planet
was guided in its movements by some

presiding angel. But when Newton
supplied a beautifully simple physical
explanation, all persons with a scien-

tific habit of mind at once abandoned
the metaphysical explanation. Now,
to be consistent, the above-mentioned

professors, and all who think with

them, ought still to adhere to Kep-
ler's hypothesis in preference to New-
ton's explanation ; for, excepting the
law of parsimony, there is certainly
no other logical objection to the state-

ment that the movements of the

planets afford as good evidence of

the influence of guiding angels as

they do of the influence of gravita-
tion.

So much, then, for the absurdly il-
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logical position that, granting the evi-

dence in favor of natural selection

and supernatural design to be equal
and parallel, we should hesitate for

tion as between natural selection and

supernatural design resolves itself in-

to this : Were all the species of plants
and animals separately created, or

one moment in our choice. But, of
j

were they slowly evolved t For if

course, if the evidence is supposed they were specially created, the evi-

not to be equal and parallel i. e.,
j

deuce of supernatural design remains

if it is supposed that the theory of
|

unrefuted and irrefutable ; whereas
natural relation is not so competent! if they were slowly evolved, that evi-

a theory to explain the facts of adap- dence has been utterly and forever

destroyed. The doctrine of natural

selection therefore depends for its

validity on the doctrine of organic
evolution ; for if once the fact of or-

tation as is that of intelligent design
then the objection is no longer the

one that we are considering. It is

quite another objection, and one
which is not prima facie absurd ; it

requires to be met by examining how
far the theory of natural selection is

able to explain the facts. Let us state

the problem clearly.
Innumerable cases of adaptation of

organisms to their environment are

the observed facts for which an ex-

ganic evolution were established, no
one would dispute that much of the

adaptation was probably effected by
natural selection. How much we
cannot say probably never shall be
able to say ; for even Mr. Darwin
himself does not doubt that other

causes besides that of natural selee-

planation is required. To supply !

tion have assisted in the modifying
this explanation two, and only two, \

of specific types. For the sake of

hypotheses are in the field. Of these simplicity, however, I shall not go
two hypotheses is one, intelligent de- into this subject ; but shall always
sign manifested in creation ; and the I speak of natural selection as the only
other is natural selection manifested

;

cause of organic evolution. Let us,

during the countless ages of the past. |
then, weigh the evidence in favor of

Now it would be proof positive of organic evolution. If we find it

wanting, we need have no complaints
to make of natural theologians of to-

day; but if we find it to be full

measure, shaken together and running
over, we ought to maintain that natu-

ral theologians can no longer adhere
to the arguments of such writers as

Paley, Bell and Chalmers without de-

intelligent design if it could be shown
that all species of plants and animals
were created that is, suddenly in-

troduced into the complex conditions

for it is quite incon-

any cause other than

intelligence could be competent to

adapt an organism to its environment

of their life

ceivable that

suddenly. On the other hand, it liberately violating the only logical
would be proof presumptive of natu- principle which separates science from
ral selection if it could be shown that fetichism.

one species becomes slowly trans-
' To avoid misapprehension, however,

muted into another i. e., that one set
j

I may here add that while Mr.Darwin's
of adaptations may be gradually theory is thus in plain and direct con-
transformed into another set of adap-
tations according as changing circum-
stances require. This would be proof
presumptive of natural selection, be-
cause it would then become amply
probable that natural selection might
have brought about many, or most,

tradiction to the theory of design, or

system of teleology, as presented by
the school of writers which I have

named, I hold that Mr. Darwin's

theory has no point of logical contact

with the theory of design in the larger

sense, that behind all secondary causes
of the cases of adaptation which we

j

of a physical kind there is a primary
see ; and if so, the law of parsimony cause of a mental kind. Therefore
excludes the rival hypothesis of intel-

ligent design. Thus the whole ques-

throughout this essay I refer to de-

sign in the sense understood by the,
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narrower forms of teleology, or as an
immediate cause of the observed

phenomena. Whether or not there is

an ultimate cause of a psychical kind

pervading all nature, a causa causa-
rv.rn which is the final raison d'etre

of the cosmos, this is another ques-
ion which, as I have said, I take to

present no point of logical contact

with Mr. Darwin's theory, or, I may
add, with any of the methods and re-

sults of natural science. The only
position, therefore, which I here de-

sire to render plain is that, if the doc-

trine of evolution is seen to be estab-

lished by sufficient evidence, and
therefore the causes which it sets

forth are recognized as adequate to

furnish a scientific explanation of the

results observed, then the facts of or-

ganic nature necessarily fall into the

same logical category, with reference

to any question of design, as that of

all or any other series of facts in the

physical universe.

This being understood, I shall now
proceed to render an epitome of the

evidence in favor of organic evolu-

tion, and I shall do so by classifying
the arguments in a way tending to

show their distinct or independent
character, and therefore calculated to

display the additional force which

they acquire from their cumulative
nature.

THE ARGUMENT FROM
CLASSIFICATION.

I shall first take the argument from
classification. Naturalists find that

all species of plants and animals pre-
sent among themselves structural af-

finities. According as these structu-

ral affinities are more or less pro-
nounced, the various species are class-

ified under genera, orders, families,

classes, sub-kingdoms, and kingdoms.
Now in such a classification it is

found impossible to place all the spe-
cies in a linear series, according to

the grade of their organization. For

instance, we cannot say that a wolf

is more highly organized than a fox

or a jackal ; we can only say that the

specific points wherein it differs from
these animals are without significance
as proving the one type to be more
highly organized than the others.

But of course in many cases, and es-

pecially in the cases of the larger di-

visions, it is often possible to say
The members in this division are
more highly organized than are the
members in that division. Our sys-
tem of classification therefore may
be likened to a tree, in which a short
trunk may be taken to represent the
lowest organisms which cannot prop-
erly be termed either plants or ani-

mals. This short trunk soon sepa-
rates into two large trunks, one of
which represents the vegetable and
the other the animal kingdom. Each
of these trunks then gives off large
branches signifying classes, and these

give off smaller, but more nume-
rous branches, signifying fami-

lies, which ramify again into

orders, genera, and finally ir\to

the leaves, which may be taken
to represent species. Now, in

such a representative tree of life,

the height of any branch from the

ground may be taken to indicate the

grade of organization which the

leaves, or species, present ; so that, if

we picture to ourselves such a tree,

we shall understand that while there is

a general advance of organization
from below upwards, there are num-
berless slight variations hi this re-

spect between leaves growing even
on the same branch ; but in a still

greater number of cases, leaves grow-
ing on the same branch are growing
on the same level that is, although
they represent different species, it

cannot be said that one is more highly
organized than the other. Now, this

tree-like arrangement of specific or-

ganisms in nature is an arrangement
for which Mr. Darwin is not respon-
sible. I mean that the framing of

this natural classification has been
the work of naturalists for centuries

past; and, although they did not
know what they were doing, it is now
evident to evolutionists that they
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were tracing the lines of genetic rela-

tionship. For, be it observed, a

scientific or natural classification dif-

fers very much from a popular or

hap-hazard classification, and the dif-

ference consists in this, that while a

popular classification is framed with

exclusive reference to the external

appearance of organisms, a scientific

classification is made with refei'ence

to the whole structure. A whale, for

instance, is often thought to be a fish,

because it resembles a fish in form
and habits ; whereas dissection shows
that it is beyond all comparison more
unlike a fish than it is like a horse or

a man. This is, of course, an extreme
case ;

but it was cases such as this

that at first led naturalists to see that

there are resemblances between or-

ganisms much more deep and impor-
tant than appear upon the surface ;

and consequently, that if a natural

classification was possible at all, it

must be made with reference to these

deeper resemblances. Of course, it

took time to perceive this distinction

between fundamental and superficial
resemblances 1 remember once

reading a very comical disquisition in

one of Buffon's works on the ques-
tion as to whether or not a croco

dile was to be classified as an
insect ; and the instructive feature

in the disquisition was this, that

although a crocodile differs from
an insect as regards every conceivable

particular of its internal anatomy, no
allusion at all is made to this fact,

while the whole discussion is made to

turn on the hardness of the external

casing of a crocodile resembling the

hardness of the external casing of a
beetle

;
and when at last Buffon

decides that, on the whole, a croco-

dile had better not be classified

as an insect, the only reason given is,

that as a crocodile is so very large an

animal, it would make "altogether
too terrible an insect."

But now, when at last it came to

be recognized that internal anatomy
rather than external appearance was
to be taken as a guide to classifica-

tion, the question was, What features

in the internal anatomy are to take

precedence over the other features t

And this question it was not hard to

answer. A porpoise, for instance, has

a large number of teeth, and in this

feature resembles most fishes, while

it differs from all mammals. But it

also gives suck to its young, and in

this feature it differs from all fishes,

while it resembles all mammals. Now,
looking at those two features alone,

should we say that the porpoise ought
to be classed as a fish or a mammal ?

Assuredly as a mammal, and for thia

reason: The number of teeth ia a

very variable feature both in fishes and
in mammals, whereas the giving of

suck is an invariable feature among
mammals, and occurs nowhere else

in the animal kingdom. This, of

course, is purposely chosen as a very
simple illustration ; but it exemplifies
the general fact that the guiding
principle of scientific classification is

the comparing of organism with or-

ganism with the view of seeing
which of the constituent organs are

of the most invariable occurrence,
and therefore of the most typical sig-
nification.

Now, since the days of Linnaeus

this principle has been carefully fol-

lowed, and it is by its aid that the

tree like system of classification has
been established. No one, even long
before Darwin's days, ever dreamed of

doubting that this system is in reality,
what it always has been in name, a
iiataral system. What, then, is the
inference we are to draw from it ? An
evolutionist answers, that it is just
such a system as his theory of de-

scent would lead him to expect as a
natural system. For this tree like

system is as clear an expression as

anything could be of the fact that all

species are bound together by the ties

of genetic relationship. If all species
were separately created, it is almost
incredible that we should everywhere
observe this progressive shading off

of characters common to larger

groups, into more and more special-
ized characters distinctive only of

smaller and smaller groups. At any
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rate, to say the least, the law of par
simony forbids us to ascribe such
effects to a supernatural cause, acting
in so whimsical a manner, when the

effects are precisely what we should

expect to follow from the action of a

highly probable natural cause. The
classification of animal forms, indeed,
as Darwin, Lyell, and Hseckel have

pointed out, strongly resembles the

classification of languages. In the
j

case of languages, as in the case of
;

species, we have genetic affinities
;

strongly marked ; so that it is possi- j

ble to some extent to construct a Ian -

1

guage-tree, the branches of which
shall indicate, in a diagrammatic
form, the progressive divergence
of a large group of languages from
a common stock. For instance, Latin

may be regarded as a fossil

language, which has given rise, by
way of genetic descent, to a group \

of living languages Italian, Spanish, |

French, and, to a large extent, Eng !

lish. Now what should we think of

a philologist who should maintain >

that English, French, Spanish, and
Italian were all specially created

languages or languages separately
constructed by the Deity, and by as

inany separate acts of inspiration ,

communicated to these several na-
1

tions and that their resemblance to

the fossil form, Latin, is to be attrib-

uted to special design ? Yet the evi-

dence of the natural transmutation

of species is, in one respect, much

stronger than that of the natural

transmutation of languages in re-

spect, namely, of there being a vastly

greater number of cases all bearing

testimony to the fact of genetic rela-

tionship.

II.

THE ARGUMENT FROM MOR-
PHOLOGY OR STRUC-

TURE.
I now pass to another line of argu-

ment. The theory of evolution by
natural selection supposes tnat hered-

itary characters admit of being slow-

ly modified wherever their moditica

tion will render an organism better
suited to a change in its con-
ditions of life. Let us, then, ob-
serve the evidence we have
of such adaptive modifications of

structure, in cases where the need of
(

such modification is apparent. For
the sake of clearness, I shall begin
by again taking the case of the whale>
and porpoises. The theory of evolu-
tion infers, from the whole structure
of these animals, that their progeni-
tors must have been terrestrial quad-
rupeds of some kind, which became

aquatic in their habits. Now the

change in the conditions of "heir life

thus brought about would render de-
sirable great modifications of struc-

ture. These changes would, iu the
first instance, begin to affect the least

typical that is, the least strongly
inherited structures such as the skin,

claws, and teeth, etc. But a-> time
went on, the adaptation would begm
to extend to the more typical struc-

tures, until the shape of the body be

gan to be affected by the bones and
muscles required for terrestrial loco-

motion becoming better adapted for

aquatic locomotion, and the whole
outline of the animal more fish-like

in shape. This is the stage which
we actually observe in the seals,

where the hind legs, although retain-

ing all their typical bones, have be-

come shortened up almost to rudi-

ments, and directed backward, so as

to be of no use for walking, bur serv-

ing to complete the fish-like taper of

the body. But in the whales the

modification has gone eveu further

than this, so that the hind legs have
ceased to be apparent externally, and
are only represented internally i>y

remnants so rudimentary that it is

impossible to make out with cenaiuty
the homologies of the bones; more-

over, the head and the whole body
have become completely fish-like in

shape. But profound as these changes
are, they only affect those parts of

the organism which it was for the

benefit of the organism to have al-

tered, so that it might be adapted to

an aquatic mode of existence. Thus
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the arm, which is used as a fin, still

retains the bones of the shoulder,

fore-arm, wrist, and fingers, although

they are all inclosed in a fin-shaped

sack, so as to render them quite use-

less for any other purpose than swim-

ming. Similarly, the head, although
it so closely resembles the head of a

fish in shape, still retains the bones

of the mammalian skull in their

proper anatomical relation to one an-

other, but modified in form so as to

offer the least possible amount of re-

sistance to the water. In short it

may be said that all the modifications

have been effected with the least

possible divergence from the typical
mammalian type, which is compati
ble with securing an adaptation to a

purely aquatic mode of life.

Now I have chosen the case of the

whale and porpoise group because

they offer so extreme an example of

profound modification of structure in

adaptation to changed conditions of

life. But the same thing may be
seen in hundreds and hundreds of

other cases. For instance, to confine

our attention to the arm,not only is the

limb modified in the whale for swim-

ming, but in another mammal the

bat it is modified for flying, by
having the fingers enormously elonga-
ted and overspread with a membra-
nous web. In birds, again, the arm
is modified for flight in a wholly dif-

ferent way the fingers here being
very short and all run together, and
the chief expanse of the wing being
composed of the shoulder and fore-

arm. In frogs and lizards, again, we
find hands more like our own ; but
m an extinct species of flying reptile
the modification was extreme, the

wing having been formed by a pro-

digious elongation of the fifth finger,
and a membrane spread over it and
the rest of the hand. Lastly, in ser-

pents the hand and arm have disap-

peared altogether.
Thus, even if we confine our atten-

tion to a single structure, how won-
derful are the modifications which it

is seen to undergo, although never

losing its typical character! How

are we to explain this? By design
manifested in special creation, or by
descent with adaptive modification?

If it is said by design manifested in

special creation, we must suppose that

the Deity formed an archetypal plan
of certain structures, and that He de-

termined to adhere to this plan
through all the modifications which
those structures exhibit. Now the

difficulties in the way of this suppo
sition are prodigious, if not quite in-

surmountable. In the first place,

why is it that some structures are

selected as typical and not others?

Why should the vertebral skeleton,
for instance, be tortured into every
conceivable variety of modification in

order to make it serviceable for as

great a variety of functions; while

another structure, such as the eye, is

made in different sub-kingdoms on

fundamentally different plans, not-

withstanding that it has throughout
to perform the same function ? Will

any one have the hardihood to assert

that in the case of the skeleton the

Deity has endeavored to show His

ingenuity by the manifold functions

to which He has made the same
structure subservient; while in the

case of the eye He has endeavored to

show His resources by the manifold

structures which He has made to sub-

serve the same function ? If so, it ap-

pears to me a most unfortunate circum-

stance, that throughout both the vege-
table and animal kingdoms, all cases

which can be pointed to as showing
ingenious adaptation of the same

typical structure to the performance
of widely different functions, are

cases which come within the limits of

the same natural group of plants and

animals, and therefore admit of being

equally well explained by descent

from a common ancestry ; while all

cases of widely different structures

performing the same function are to

be found in different groups of plants
or animals, and are therefore sugges-
tive of independent variations arising
in the different lines of hereditary
descent.

To take a specific illustration, Thi
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octopus, or devil-fish, belongs to a

widely different class of animals from
the true fish, and yet its eye, in gen-
eral appearance, looks wonderfully
like the eye of a true fish. Now, Mr.
Mivart pointed to this fact as a great

difficulty in the way of the theory of

evolution by natural selection, because

it must clearly be a most improbable
thing that so complicated a structure

as the eye of a fish should happen to

be arrived at through each of two to-

tally different lines of descent. And
this difficulty would, indeed, be almost

fatal to the theory of evolution by
natural selection, if the apparent sim-

ilarity were a real one. Unfortunately
for the objection, however, Mr. Dar-

win clearly showed, in his reply, that

in no one anatomical feature of typi-
cal importance do the two structures

resemble one another; so that in point
of fact, the two organs do not resem-

ble one another in any particular fur-

ther than it is necessary that they
should,&V)th are to serve as organs
of sighV _' But now, suppose that this

had not been the case, and that the

two structures, besides presenting the

necessary superficialresemblance, had
also presented an anatomical resem-

blance, with what tremendous force

might it have then been urged,
"Your hypothesis of hereditary de-

scent with progressive modification

being here excluded, by the fact that

the animals compared belong to two

widely difierent branches of the tree

of life, how are we to explain the

identity of type manifested by these

two complicated organs of vision?

The only hypothesis open to us is in

telligent adherence to an ideal type."
But as this cannot now be urged in

any one case throughout the whole or-

ganic world, we may, on the other

hand, present it as a most significant

fact, that, while within the limits of

the same large branch of the tree of

lite we constantly find the same

typical structures modified so as

to perform very different functions,
we never find any vestige of

th-se particular types of structui^, in

ether large divisions of that tree, in

other words, we never find typical
structures appearing except in cases
where their presence may be explained
by the hypothesis of hereditary de-

scent; while in thousands ofsuch cases
we find these structures undergoing
every conceivable variety of adaptive
modification.

Consequently, special creationists

must fall back upon another position
and say, "Well, but it may have

pleased the Deity to form a special
number of ideal types, and never to

allow the structures occurring in the

type to appear in any of the others."

I answer, Undoubtedly it may have
done so; but if it did, it is a most un-
fortunate thing for your theory ; for

the fact implies that the Deity has

planned His types in such away as to

suggest the counter-theory of descent.
For instance, it would seem to me a
most capricious thing in the Deity to
make the eyes of an innumerable
number of fishes on exactly the same
ideal type, and then to make the eye
of the

octopus
so exactly like those

other eyes in superficial appearance
as to deceive so accomplished a na-

turalist as Mr. Mivart, and yet to take

scrupulous care that in no one ideal

particular should this solitary eye re-

semble all the host of other eyes.

However, adopting for the sake of

argument this gigantic assumption,let

us suppose that God laid down these

arbitrary rules for His own guidance
in creation, and let us see to what it

leads. If, as is assumed, the Deity
formed a certain number of ideal

types, and determined that on no ac-

count should He allow any part of

one type to appear in any part of an

other, surely we should expect tnat

within the limits of the same type
the same typical structures should

always be present. Thus, remem-
ber what desperate efforts, so to

speak, there have been made to main-
tain the uniformity of type in the case

of the arm, and should we not expect
that in other and similar cases simi-

lar efforts should be made? Yet we
repeatedly find that this is not the

case. Even in the whale, as we have
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seen, the hind limbs are not apparent ;

and it is impossible to see in what re-

spect the hind limbs are of any less

ideal value than the fore limbs, which,

as we have also seen, are so carefully

preserved in nearly all vertebrated

animals except the snakes, where

again we meet in this particular with a

sudden and sublime indifference to

the maintenance of a typical struc-

ture. Now I say that if the theory
of ideal types is true, we have in

these facts evidence of the most un-

reasonable inconsistency ;
for no ex-

planation can be assigned why so

much care should have been taken to

maintain the type in some cases,

while such reckless indifference should

have been displayed toward main-

taining it in others. But the theory
of descent with continued adaptive
modification fully explains all the

known cases; for in every case the

degree of divergence from the typi-
cal structure which an organism pre-

sents, corresponds with the length of

fime during which the divergence has

been going on. Thus we scarcely ever

meet with any great departure from
the typical form such as the absence
of limbs without some of the other

organs in the body being so far modi-
fied as of themselves to indicate, on
the supposition of descent with modi-

fication, that the animal or plant
must have been subject to the modi-

tying influences for a long series of

generations. And this combined tes-

timony of a number of organs in the

ogy the argument, namely, from

rudimentary structures.

Throughout the animal and vegeta-
ble kingdoms we constantly meet
with organs which are the dwarfed
and useless representatives of organs
which, in other and allied kinds of

animals and plants, are of large size

and functional utility. Thus, for in-

stance, the unborn whale has rudi-

mentary teeth, which are never des-

tined to cut the gums; and we all

know that our own rudimentary tail

is of no practical service. Now, ru-

dimentary organs of this kind are of
such common occurrence, that almost

every species presents one or more of
them. The question, therefore, is,

How are they to be accounted for?
Of course the theory of descent with
adaptive modification has a delight-
fully simple answer to supply, viz.,

that when, from changed conditions
of life, an organ which was previously
useful becomes useless, natural selec-

tion, combined with disuse and so-

called economy of growth, will cause
it to dwindle till it becomes a rudi-

ment. On the other hand, the theory
of special creation can only maintain
that these rudiments are formed for

the sake of adhering to an ideal type.
Now, here again the former theory is

triumphant over the latter; for, with-

out waiting to dispute the wisdom of

making dwarfed and useless structures

merely for the whimsical motive as-

signed, surely if so extraordinary a

method is adopted in so many cases.

game organism is what the theory of !
we should expect that in consistency

the descent would lead us to expect, it would be adop ed in all cases. This

while the rival theory of desiarn can of-

fer no explanation of the lact that
when one organ shows a conspicuous
departure from the supposed ideal

type, some of the other organs in the
same organism should tend to keep it

company by doing likewise.*

I will now briefly touch on another
branch of the argument from morphol-

* This consideration is, I believe, original.
Several exceptions to its validity might be ad-

duced, but as a general principle it certainly
holds good.

10-

reasonable expectation, however, is

far from being realized. In number-
less cases, such as that of the fore-

limbs of serpents, no vestige of a ru-

diment is present. But the vacillating

policy in the matter of rudiments doeg

not end here; for it is shown, if pos
sible, in a more aggravated form

where, within the limits of the same
natural group of organisms, a rudi-

ment is sometimes present and some-
times absent. For instance, to take

again the case of limbs, in nearly all

the numerous species of snakes there
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are no vestiges of limbs at all ; but in

the python, we lind beneath the skin

very tiny rudiments of the hind limbs.

Now, is it a worthy conception of

Deity that, while neglecting to main-
tain His unity of ideal in the case of

nearly all the numerous species of

snakes, He should have added a tiny
rudiment in the case of the python,
and even in that case should have
maintained His ideal type very ineffi-

ciently, inasmuch as only two limbs

instead of four are represented? Or,

again, take the

other animals,

constitute the

incase of the limb
Five toes seem to

ideal type, notwith-

standing that iu numberless cases

this ideal fails in its structural ex-

pression. Now, in the case of the

horse, one toe appears to have be-

come developed at the expense of the

others ; for the so-called knee of the

horse is really the wrist or ankle, and
the so-called shank the middle toe or

finger very much enlarged. But on
each side of this enlarged toe there

are, beneath the skin, rudimentary
bones of two other toes the so-

Thus we have some half-dozen differ,

ent genera of horse, all standing in a
linear series in time as in

between the earliest
structure,

representative
with the typical number of five toes,
and the existing very aberrant form
with only one toe.

It is sometimes said that a striking
corroboration of a scientific theory is

furnished when it enables us correctly
to predict discoveries. Such a cor-
roboration is afforded in this instance;
for Professor Huxley, speaking in
1 870, said,

" If the expectation raised

by the splints of the horses that, in
some ancestor of the horses, these

splints would be found to be complete
digits, has been verified, we are fur-

nished with very strong reasons for

looking for a no less complete verifi-

cation that the three-toed plagio-
lophus-\\ke

' avus 'of the horse must
have had a five-toed ' atavus '

at some
earlier period. No such five-toed
'

atavus,' however, has yet made its

appearance
" * But since

"atavus" has made its

then tbe

appearance,
if not with five complete toes, at least

called splint-bones. So far good, but
j

with four complete and one rudimen-
three toes are not five; so special

|
tary; and any day we may hear that

creationists must suppose that while
in this case the Deity has, so to

speak, struggled to maintain the uni-

formity of His ideal, His efforts have
nevertheless conspicuously failed.

How much less strained is the scien-

tific interpretation ;
for I may men-

Professor Marsh has found in still

earlier strata a more primitive form
with all five toes complete.

I have no space to go into the evi-

dence of similar '*

missing links
' '

which have been recently supplied by
palaeontological researches in the case

tion that is this particular case, be-
; of severai other groups of animals ;

sides the general inference that rudi- <

but their consideration seems to me
ments point us^a remote

juicestry^, |
quite to justify a more recent utter-

ance of Professor Huxley, who, inwe have direct palaeontological evi-

dence that there have been a whole
series of extinct horse-like animals,
that began low down in the geologi-
cal strata with five toes (on the fore-

feet, one being rudimentary), which
afterward became reduced to four

and then to three; after which the

two lateral toes began to become ru-

dimentary, as we now see them in

oxen, and later on still more so.

Lastly, as we come near to recent

times, we find fossils of the existing

horse, with the lateral toes shortened

up to the condition of splint bones.

1878, wrote in the Encyciovcedia
Britannica : "On the evidence of

palaeontology, the evolution of many
existing forms of animal life from
their predecessors is no longer an

hypothesis, but an historical fact;
it is only the nature of the physio-

logical factors to which that evolu-

tion is due which is still open to

discussion."

11;

* ''

Palaeontology and Evolution." See

page 21, infra, where the Address of Pro-

fessor Huxley is rtpiuu'jced in luh
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III.

THE ARGUMENT FROM
GEOLOGY.

But this allusion to fossils leads me
to the next division of my subject

the argument from geology. It is

not. however, necessary to say much
on this head, for the simple reason

that the whole body of geological

evidence is for the most part of one

kind, which although of a very mas

sive, is of a very simple character.

That is to say, apart from the in-

creasingly numerous cases, such as

the one just mentioned, which geol-

ogy supplies of extinct " intermediate

links
"
betweenparticular speciesnow

living, the great weight of the geo-

logical evidence consists in the gen-
eral fact, that of all the thousands of

specific forms of life whiph palaeon-

tology reveals to us as having lived

on this planet in times past, there is

no instance of a highly organized
form occurring low down in the geo-

logical series.* On the contrary,
there is the best evidence to show
that since the first dawn of life in

the occurrence of the simplest organ-
isms until the meridian splendor of

life as now we see it, gradual advance

from the general to the special from
the low to the high, from the few and

simple to the many and complex
has been the law of organic nature.

And of course it is needless to say
that this is precisely the law to which
the process of descent with adaptive
modification would of necessity give
rise.

IV.

THE ARGUMENT FROM GEO-
GRAPHICAL DISTRIBUTION.
The argument from geology is the

argumentfrom the distribution of spe-

* Some of the lower vertebrata (Elasmo-
branch and Ganoid fishes) occur, indeed, in

early strata (upper Silurian) ; but still far
from the earliest in which some of the inver-
tebrata are found. The general statement
in the text applies chiefly to the more highly
organized forms of the vertebrate series.

cies in time. I will, therefore, next take
the argument from the distribution of

species in space that is, the present

geographical distribution of plants
and animals. It is easy to see that
this must be a most important argu-
ment, if we reflect that as the theory
of descent with adaptive modifica-

tion implies slow and gradual change
of one species into another, and a

still more slow and gradual change of

one genus, family, or order into an-

other genus, family, or order, we
should expect, on this theory, that the

organic types living on any given
geographical area would be found to

resemble or to differ from organic

types living elsewhere, according as

the area is connected or disconnected

with other geographical areas. And
this we find to be the case, as abun-
dant evidence proves. For, to quote
from Mr. Darwin, "barriers of any
kind, or obstacles to free migration,
are related in a close and important
manner to the differences between
the productions of various regions.
We see this in the great difference in

nearly all the terrestrial productions
of the New and Old Worlds, except-

ing in the northern parts, where the

land almost joins. . . . We see

the same fact in the great difference

between the inhabitants of Australia,

Africa, and South America under the

same latitude, for these countries are

almost as much isolated from one an-

other as possible. On each continent,

also, we see the same fact ;
for on the

opposite sides of lofty and continuous

mountain ranges, of great deserts,

and even of large rivers, we find dif-

ferent productions ; though, as moun-
tain chains, deserts, etc., are not so

impassable, or likely to have endured
so long, as the ocean-separated conti-

nents, the differences are very in-

ferior in degree to those characteris

tic of distinct continents." That is

to say, the differences are usually
confined to species and genera, where-

as in the case of continents the differ-

ences extend to orders. Similarly in

marine productions the same laws

prevail the species oo the different

12
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sides of the American continent, for
,

the fact is a marvelous oe, by many
instance, being very distinct. Now,

!

distinct species ; but these species are
this law cannot be explained by any related to each other in a very much
reasonable argument from design. closer manner than to the inhabitants
And still stronger does the present ,

of the American continent." That is

argument become when we look to to say, the American continent being
the fossil species contained on differ-

j

some fifteen times the distance from
eut continents ; for these fossil species these islands that they are from one

invariably present the same charac-
j

another, emigration to them from the
teristic stamp as the living species ;

continent is of much more rare occur-
now flourishing on the same conti- rence than emigration from one island

nents. Thus, in America, we find
!
to another

; and therefore, as more
fossils all presenting the characteris-

j

time for variation is thus allowed,

tically American types of animals,
|

while the differences between the in-

in Australia the characteristically
j

habitants of island and island are only
Australian types, and so on. That is

'

specific, the differences between the
to say, on every continent the dead i inhabitants of the islands as a group
*~icies resemble the living species, as

j

and the inhabitants of the American
we may expect that they should, if

j

continent are very often generic. 1

they are all bound together by the ties may mention, in passing, that it was
of hereditary descent ; while, if differ- upon discovering these relations in

ent continents are compared, the fos
j

the case of the Galapagos Archipelago,
eil species are as unlike as we have
seen the living species to be.

Turning next to the case of oceanic

at some distance

In these cases the
islands, situated

from a continent.

plants and animals found on the

island, though very often differing
from all other plants and animals in

the world as regards their specific

type, nevertheless in generic type re-

semble the plants and animals of the

neighboring continent. The inference

clearly is, that the island has been
stocked from the continent with these

types either by winds, currents,

floating trees, or numerous other

settling in the island, some of these

imported types have retained their

specific characters, while others have
varied so as to become specific types

peculiar to that island. The Gala-

pagos Archipelago islands are par-

ticularly instructive in this connec-

tion ; for, while the whole group of

islands lies at a distance of over five

hundred miles from the shores of

Soudi America, the constituent islands

are separated from one another by

and pondering upon them as " mar-
velous facts," that Mr. Darwin was
first led to entertain the idea that the

doctrine of descent might be the

grand truth for which the science of

the nineteenth century was waiting.
The evidence from oceanic islands,

however, is not yet exhausted ; for in

no part of the world is there an
oceanic island more than a certain

distance from a mainland in which

any species of the large class of frogs,

toads, and newts is to be found. Why
is this? Simply because these ani-

mals, and their spawn, are quickly
killed by contact with sea-water ; and
therefore frogs, toads, and newts have
never been able to reach oceanic

islands in a living state. Similarly in

all oceanic islands situated more than
three hundred miles from land, no

species of the whole class of mammals
is to be found, excepting species of

the only order of mammals which can

fly, viz., bats. And, as if to make
the case still stronger, these forlornly
created species of bats sometimes
differ from all other bats in the world.
But can we, as reasonable men, sup-

straits varying from twenty to thirty pose that the Deity has chosen, with-

miles. Now, to quote from Darwin,
j

out any apparent rea&on, never to

"Each separate island of the Gala create any frog, toad, newt, or mam-

pagos Archipelago is tenanted, and mal on any oceanic island,, save
only

13 *
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such species as are able to fly ? Or,

if we go so far as to say, "There may
have been some hidden reason why
batrachians and quadrupeds should

not have been created on oceanic

islands," I will adduce another very
remarkable fact, viz., that on some of

these islands there occur species of

plants, the seeds of which are pro-
vided with numerous hooks adapted
to catch the hair of moving quadru-

peds, and so to become disseminated.

But, as we have just seen, there are

no quadrupeds in these islands to

meet this case of adaptation ; so that

special creationists must resort to the

almost impious hypothesis, that in

these cases the Deity only carried out

half His plan, in that while He made
an elaborate provision for plants
which depended for its efficiency on

the presence of quadrupeds, He
nevertheless, after all, neglected to

place the quadrupeds in the same
islands as the plants 1 Now, I sub-

mit that such abortive attempts at

adaptation bring the thesis of the

special creationists to a reductio ad
absurdum ; PO that the only possible

explanation before us is, that while

the seeds of these plants were able to

float to the islands the quadrupeds
were not able to swim.

Perhaps in sheer desperation, how-

ever, the special creationists will try
to take refuge in the assumption that

oceanic islands differ from continents

in not having been the scenes of cre-

ative power, and have therefore de-

pended on immigration for their in-

habitants. But here again there is

no standing-room ; for we have al-

ready seen that oceanic islands are

particularly rich in peculiar species
which occur nowhere else in the

world ; so that, as a matter of fact,

if the special creation theory is true,
we must conclude that oceanic islands

have been the theatres of extraor-

dinary creative activity ; although an

exception has always been carefully
made to the detriment of frogs, toads,

newts, and mammals, save only such
as are able to fly.

If space permitted, I might adduce

several other highly instructive facts

in this argument from geographical
distribution ; but I will content my-
self with mentioning only one other.
When Mr. Wallace was at the Malay
Archipelago, he observed that the

quadrupeds inhabiting the various

islands belonged to the same, or to

closely-allied, species. But he also

observed that all the quadrupeds in-

habiting the islands lying on one side

of an imaginary sinuous line differed

widely from the quadrupeds in-

habiting the islands lying on the

other side of that line. Now, sound-

ings showed that in exact correspond-
ence with this imaginary sinuous line

the sea was much deeper than in any
other part of the Archipelago. Con-

sequently, how beautiful is the ex-

planation. We have only to suppose
that at some previous time the sea

bottom was raised sufficiently to unite

all the islands on each side of the

deep water into two great tracts of

land, separated from one another by
the deep strait of water. Each of

these great tracts of land would then
have had their own distinctive kinds

of quadrupeds just as the American

quadrupeds are now distinct from the

European ;
for the comparatively nar-

row strait between the then Malay
continents would have offered as ef-

fectual a barrier to the migration of

quadrupeds as does the Atlantic

Ocean at the present day. Hence,
when all the land slowly subsided so

as to leave only its mountain chains

and table-lands standing above the

surface in the form of islands, we
now have the state of things which
Mr. Wallace describes, viz., two

large groups of islands with the

quadrupeds on the one group dif-

fering widely from the quadru-

peds on the other, while within

the limits of the same group
the quadrupeds inhabiting differ-

ent islands all belong to the same,
or to closely allied, species. On
this highly interesting subject Dar-
win writes :

" I have not as yet had
time to follow up this subject in all

quarters of the globe; but as far as
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I have gone the relati<

For instance, Britain

holds good,

'parated by

near the shores of America.
West Indian islands, on the

as the islands which are

from each other or from

a shallow channel from Europe, and
the mammals are the same on both

sides, and so it is with all ithe islands

The
other

hand, stand ou a deeply submerged
bank nearly 1,000 fathoms in depth,
and here we find American forms,
but the species, and even the genera,
are distinct. As the amount of modi-
fication which animals of all kinds

undergo partly depends on lapse of

time, and

separated
the mainland by shallow channels are

more likely to have been continuous-

ly united within a recent period than

the islands separated by deeper chan-

nels, we can understand how it is that

a relation exists between the depth of

the sea separating two mammalian
faunas, and the degree of their affini-

ty a relation which is quite inexpli
cable on the theory of independent
acts of creation."

So much, then, for the argument
from geographical distribution the

many facts of crucial importance
which it affords almost resembling so

many experiments devised by Nature
to prove the falsity of the special cre-

ation hypothesis. For now, let it in

conclusion be observed, that there is

no physiological reason why animals

and plants of the different characters

observed should inhabit different con-

tinents, islands, seas, and so forth. As
Darwin observes, "There is hardly a

climate or condition in the Old World
which cannot be paralleled in the

New . . . and yet how widely
different .are their living produc-
tions." And that it is not the suita-

bility of organisms to the areas which

they inhabit which
their creation upon

has determined
those areas, is

conclusively proved by the effects of

the artificial transportation of species

by man. For in

quently happens

such cases it fre-

that the imported
species thrives quite as well in its new
as in its old home, and indeed often

supplants the native species. As the

and animals. So that,
all the evidence under

15

Maoris say, "As the white man's rat

has driven away the native rat, so the

European fly has driven away ourfly,
so the clover kills our fern, and so
will the Maori himself disappear be-
fore the white man."

Upon the whole, then, we aredriven
to the conclusion, that if the special
creation theory is true, the various

plants and animals have not been

placed in the various habitats which

they occupy with any reference to the

suitability of these habitats to the or-

ganizations of these particular plants

considering
the head of

geographical distribution, I think we
are driven to the yet further conclu-

sion, that if the special creation

theory is true, the only principle
which appears to have been consist-

ently followed in the geograpical de-

position of species, is the principle of
so depositing them as in all cases to

make it appear that the supposition of
their having been thus deposited is

not merely a highly dubious one, but
one which, on the face of it, is con-

spicuously absurd.

V.

THE ARGUMENT FROM EM-
BRYOLOGY.

There is still another important
line of evidence which we cannot
afford to overlook ; I mean the argu-
ment from embryology. To econ-
omize space, I shall not explain the
considerations which obviously lead
to the anticipation that, if the theory
of descent by inheritance is true, the
life history of the individual ought
to constitute a sort of condensed epi-
tome of the whole history of its

descent. But taking this anticipa-
tion for granted, as it is fully realized

by the facts of embryology, it fol-

lows that the science of embrvolo
affords perhaps the strongest of all

the strong arguments in favor of
evolution. From the nature of the

case, however, the evidence under
this head requires special training to

appreciate ; so I will merely observe.
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in general terms, that the higher an-

imals almost invariably pass through
the same embryological stages as the

lower ones, up to the time when the

higher animal begins to assume its

higher characters. Thus, for instance,

to take the case of the highest animal,

man, his development begins from a

speck of living matter similar to

that from which the development of

a plant begins. And, when his ani-

mality becomes established, he exhib-

its the fundamental anatomical qual-
ities which characterize such lowly
animals as the jelly-fish. Next he is

marked off as a vertebrate, but it

cannot be said whether he is to be a

fish, a snake, a bird or a beast.

Later on it is evident that he is to be
a mammal ; but not till still later can
it be said to which order of mammals
he belongs.
Now this progressive inheritance by

higher types of embryological char-

acters common to lower types is a
fact which tells greatly in favor of

the theory of descent, whilst it seems
almost fatal to the theory of design.
For instance, to take a specific case,
Mr. Lewes remarks of a species of

salamander which differs from most
salamanders in being exclusively ter-

restrial that, although its young
ones can never require gills, yet, on

cutting open a pregnant female we
find the young ones to possess gills
like aquatic salamanders ; and when

placed in the water the young ones
swim about like the tadpoles of the
water newt. Now, to suppose that
these utterly useless gills were spe-

cially designed, is to suppose design
without any assignable purpose; for

even the far-fetched assumption that a

unity of ideal is the cause of organic
affinities, becomes positively ridicu-

lous when applied to the case of em-

bryonic structures, which are des-

tined to disappear before the animal
is born. Who, for instance, would
have the courage to affirm that the

Deity had any such motive in pro-

viding, not only the unborn young
of specially created salamanders, but

created man, with the essential ana-

tomical feature of gills ?

But this remark leads us to con-
sider a little more attentively the
anatomical features presented by the
human embryo. The gill-slits just
mentioned occur on each side of the

neck, and to them the arteries run in

branching arches as in a fish. This,
in fact, is the stage through which
the branchiae of a fish are developed,
and, therefore, in fishes the slits

remain open during life, while the
so-called "visceral arches" throw
out filaments which receive the
arterial branches coming from
the aortic arches, and so become
the organs of respiration, or branchiae.

But in all the other vertebrata (i. e.,

except fishes and amphibia) the gill-
slits do not develop branchiae, become
closed (with the frequent exception of

the first), and so never subserve the
function of respiration. Or, as Mr.
Darwin states it, "At this period the
arteries run in arch-like branches, as
if to carry the blood to branchiae,
which are not present in the higher
vertebrata, though the slits on the
sides of the neck still remain, marking
their former position."
The heart is at first a simple pul-

sating vessel, like the heart of the
lowest

voided
fishes, and

through

the excreta are

common cloacal

passage an anatomical feature so

characteristic of the lower vertebrata,
that it occurs in no fully formed
member of the mammalian group,
with the exception of the bird-like

order of monotremata,which takes its

name from presenting so striking a

peculiarity.
At a later period the human em-

bryo is provided with a very con-

spicuous tail, which is considerably

longer than the rudimentary legs oc-

curring at that period of development,
and which ProfessorTurner has found
to be provided with muscles the ex-

tensor, which is so largely developed
in many animals, being especially well
marked.

Again, as Mr. Darwin says, "In
also the unborn young of specially the embryos of all air-breathing ver?
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tebrates, certain glands, called the

corpora Wolffiana, correspond with
and act like the kidneys of mature

fishes;" and during the sixth month
the whole body is covered very thickly
with wool-like hair even the fore-

head and ears being closely coated ;

but it is, as Mr. Darwin observes, "a

significant fact that the palms of the

hands and the soles of the feet are

quite naked, like the inferior surfaces

of all four extremities in most of the

lower animals," including monkeys.
Lastly, Professor Wymau has found

that

inch

in a human embryo about an
in length,

" the great toe was
shorter than the others ; and, instead

of being parallel to them, projected at

an angle from the side of the foot,

thus corresponding with the perma-
nent condition of this part in the

quadrumana."
*

Therefore, on the

conclude these brief
whole, we may
remarks on em-

1. It is justly deemed a substantia-
tion of a scientific theory if it is

found to furnish an explanation of
other classes of phenomena than those
for the explanation of which it was
first devised. And this is the case
with the theory of natural selection
in the region of psychology. The
theory was first devised to explain
the facts of biology, and proving so
successful in that region, Mr. Darwin
proceeded to test it in the region of

psychology. The result has been to
show that large classes of phenomena
in this region which were previously
unaccountable become fully intelligi-
ble. This is especially the case with the

phenomena of instinct, and in a lesser

degree with those of reason and con-
science. For the theory shows that
if structures admit of being molded
to their special uses by natural selec-

tion, the same must be true of in-

stincts ; and it is found an easy mat-
ter to understand how, by seizing

upon and fixing, through hereditary
beneficial variations of habit (whether
instinctive or intelligent), natural

selection is as competent to fashion
the mental structure of an animal as

it is to shape its bodily structure into

agreement with the external condi-

tions of life. Thus the whole philos-

ophy of animal intelligence is greatly
elucidated, and this fact may justly
be regarded as lending much addi-

tional credence to the theory.

Again, by observing that sympa-
thy and the social instincts generally
are developed to a large extent in

many of the lower animals, and par-

ticularly so in the quadrumana, the

theory of natural selection is pro-
vided with a reasonable basis for

furnishing a scientific explanation of

the moral sense in man; and by ob
* Proc. Amer. Acad. Scs., vol. iv., 1860, serving that many of the lower ani-

p. 17. It should be added however, that mais are capable of drawing simple^A'^TStt ,f theory is

likewise
atle

Wyman states, more like that which obtains to explain the development ot reason.

in the quadrumana, there is a slight anatomi- So that in the province of human
cal difference in the mode of its articulation

psychology no less than in that of
with the foot, which seems to assist in secur- animal the theory of natural selection,
ine the forward direction taken by it in later .

, '. . ,. J

bryology with the words of Professor

Huxley: "Without question, the

mode of origin, and the early stages
of the development of man, are identi

cal with those of the animals imme-

diately below him in the scale; with-

out a doubt, in these respects he is far

nearer to apes than the apes are to

the dog." |

VI.

ARGUMENTS DRAWN FROM
CERTAIN GENERAL CON-

SIDERATIONS.

There are two or three arguments
of a somewhat weighty character,
which do not fall under any of the

previous headings, but which we must
not on this account neglect.

Man's Place in Nature,.

.
, . . ,.

in showing itself competent to explain

_much which is otherwise inexplicable,
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Is seen to derive a large additional instinct occurring in one species for

measure of argumentative support. the exclusive benefit of another spe-
2. Although the majority of struc-

'

cies, although there are a few cases in

tures and instincts met with in the ! which a mechanism or instinct that is

animal kingdom are, in a marvelous
j

of benefit to its possessor has come

degree, suited to the performance of also to be utilized by other species.
their functions and uses, it is, never-

1
Now, on the beneficent design theory

theless, far from being an invariable it is impossible to explain why, when
rule that the suitability is perfect,

j

all the mechanisms in the same spe-

Thus, for instance, even in the case of cies are invariably correlated for the

the eye which is perhaps the most
j

benefit of that species, there should

wonderful and most highly elaborated , never be any such correlation between
structure in organic nature it is mechanisms in different species, or

demonstrable that the organ, consid-

ered as an optical instrument, is not

ideally perfect ; so that, if it were an
artificial production, opticians would

why the same remark should apply to

instincts. For how magnificent a dis-

play of divine beneficence would or-

ganic nature have afforded, if all, or

know how to improve it. And as even some, species had been so inter-

for instinct, numberless cases might
j

related as to minister to each other's

be adduced of imperfection, ranging necessities Organic species might
in all degrees from a slight deficiency

' then have been likened to a countless

to fatal blundering. i
multitude of voices all singing in one

Now if all organic structures are
I
harmonious psalm of praise. But, as

supposed to be mechanisms designed it is, we see no vestige of such co-

by the Deity, and aU instincts are ordination ; every species is for itself,

supposed to be mental attributes im- and for itself alone an outcome of

planted by Him, it becomes unintel- the always and everywhere fiercely

ligible that in the result the human raging struggle for life,

mind should thus be able to perceive I Such, then, is a sketch of the evi-

either an ignorance of natural princi- deuce in favor of organic evolution,

pies in the Author of nature or a Of course in such a meagre outline it

singular absence of thought in apply- has not been possible to do justice to

ing His knowledge. But, on the other ' that evidence, which should be studied

hand, if all the structures and instincts in detail rather than looked at in such
are supposed to be due to natural a birdseye view as I have presented,
selection (whether alone or in con- Nevertheless, enough, I hope, has

junction with other natural causes), been said to convince all reasonable
we have no need to feel staggered at persons, that any longer to withhold

flagrant cases of imperfection ; we
j

assent from so vast a body 01 evidence
have only to wonder at the number of is a token, not of intellectual prudence,
cases in which perfection, more or
less complete, has been attained.

3 Lastly, there is still another gen-

but of intellectual incapacity. With
Professor Huxley, therefore, I exclaim,
"Choose your hypothesis; I have

eral consideration, and one which ap chosen mine," and ''I refuse to run

peals to my mind as of immense
\
the risk of insulting any sane man by

weight. The question, it will be re-
j supposing that he seriously holds such

membered, lies between beneficent ', a notion" as that of special creation,

design and natural selection, and I These words, I submit, are not in

think that the consideration about to the least too strong; for if any man
be adduced is in itself alone suffi-

'

can study the many and important
cient to decide the question. lines of evidence all converging on

This consideration is that amid all the central truth that evolution has
the millions of mechanisms and in

, been the law of organic nature, and
stincts in the animal kingdom there still fail to perceive the certainty of
is no one instance of a mechanism or '

that truth, then I sav that that man
18
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either on account of his prejudices, or

from his inability to estimate the

value of evidence must properly be

regarded as a weak-minded man.

Or, to state the case in another way,
if such a man were to say to me,

Notwithstanding all your lines of

evidence, I still believe in special de

sign manifested in creation ;
I should

reply, And in this I fully agree
with you ; for if, notwithstanding
these numerous and important lines

of evidence, the theory which they
substantiate is false, then to my mind
we have the best conceivable evidence

of very special design having been
manifested in creation the special

design, namely, to deceive mankind

by an elaborate, detailed, and sys-
tematic fraud. For, if the theory of

special creation is true, I hold that as

no one fact can be adduced in its

favor, whilst so vast a body of facts

can be adduced against it, the only
possible explanation of so extraordi-

nary a circumstance is that of a men-
dacious intelligence of superhuman
power carefully disposing all the ob-

servable facts of his creation in such
a way as to compel his rational

creatures, by the best and most im-

partial use of their rational faculties,

to conclude that the theory of evolu-

tion is as cercainly true as the theory
of special creation is conspicuously
false.

But having now concluded this

brief review of the leading arguments
in favor of organic evolution, and hav-

ing expressed as forcibly as I am able

my own opinion upon them, I do not
wish it to be supposed, either that I

am intolerant of opinions which are

held by others, or that I have been

trying to " make out a case" by sup-

pressing adverse facts. I am not in-

tolerant, because I believe that dis-

sent from the general doctrine of

evolution can only arise either from

ignorance of some special depart-
ments of science, or from a bias of

feeling against the doctrine to both
of which weaknesses evolutionists can
afford to be indulgent. And in order

to show i hut I have uot been trying

unfairly to make out a case, I shall

conclude by briefly reviewing the

arguments which have been adduced

against the doctrine in questian.
The only argument of this kind

that I know from the side of reason

(if we neglect those special object.ons
which have been fully shown by Mr.
Darwin himself to be based on inade-

quate information or erroneous con-

ception, and therefore futile), is that
which says: Evolution, if true, can

only be proved so by an actual obser-
vation of the process, and as no one

pretends to have witnessed the trans-
mutation of species, it follows that
evolution has not been proved.
Now, it is perfectly right to draw a

clear distinction between a theory
and a demonstration

; but it is a great
mistake to suppose that a theory may
then only be admitted by science

when it has been demonstrated.

Bishop Butler tells us that " Proba-

bility is the guide of life," and not
less true is it that probability is like-

wise the guide of science The bus-

iness of science, as of common life, is

to estimate correctly the relative de-

grees of probability presented by this

and that theory or hypothesis ; when
once a theory or hypothesis is demon-
strated it ceases to be a matter of

scientific inquiry, and becomes a mat-
ter of scientific fact. Thus received,
we have to consider the doctrine

of evolution as certainly standing
in the first rank of scientific theories

in respect of probability sustained

by evidence, although i.o less cer-

tainly not demonstrated as a mat-
ter of scientific fact. But when a

theory has been raised to such a level

of probability as this, it is, for all

practical purposes, as good as a dem-
onstration. Thus, in the particular
instance before us, even if the skepti-
cal demand for evidence, which from
the nature of the case is clearly im-

possible, were granted, and if we
could actually observe the transmuta
tion of species, the fact would not

exert any further influence on the

progress of science than is now evert-

ed by the large und converging bodies
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of evidence which leave no other ra-

tional theory open to us than that

such transmutation has taken place.

Therefore, it seems to me, the hyper-
critical objection which we are con-

sidering is really founded on a mis-

conception of scientific method, and
of what it is that justifies a scientific

doctrine. Assuredly, in the case of

every theory, as distinguished from a

demonstration, there must always be

a proportion between the evidence of

and the warrant for the proposition
which the theory states ; and if gauged
by this simple rule the warrant for

accepting the theory of evolution is

now estimated by the judgment of all

scientifically trained minds as so high,
that by no additional evidence could

it be placed higher without becoming
a full demonstration. Or, otherwise

stated, as a theory the doctrine of

descent is now in the topmost position
of probability, so that by no amount
of additional evidence could it be
raised higher without ceasing to be a

probability and becoming a certainty.
That is to say, we do not need any
more evidence in any of the lines of

evidence to add to the strength of our

belief in, as distinguished from our

knowledge of, the truth of evolution

For the strength of our conviction

could not be increased by the dis-

covery of any additional number
of connecting links among fossil

species, further facts relating to

geographical distribution, to mor-

phology, classification, embryology,
or any of the other lines of evidence

which have been mentioned ;
no fur-

ther evidence the same in kind is now
competent to raise in degree the pro-

oability which has already been raised,
s far as from its very nature as a

probability can be raised.

I have no doubt, however, that the

principal obstacle which the doctrine

rff evolution encounters in the popular
mind is not one of reason, but of sen-

timent. It is thought that the con-

ception of man being a lineal descend-
ent of the monkey is a conception
which is degrading to the dignity of

the former animal. Now this obsta-
20

cle being, as I have said, a matter of

feeling or sentiment, as such I am
not able to meet it. If you think
that man is shown to be any less

human because his origin is now
shown to have been derivative, I can-

not change that decision on your part ;

I can only express dissent from it on

my own. But although I cannot
affect your sentiments in this matter,
I may be permitted to point out that,
as they are only sentiments, they are

quite worthless as arguments or guides
to truth. I have yet to learn that the
"
dignity of man "

is a matter of any
concern to our Mother Nature, who
in all her dealings appears, to say the

least, to treat us in rather a matter-of-

fact sort of way. Indeed, so far is she

from respecting our ideas of "dignity,"
that whenever these ideas have been

applied to any of her processes, the

progress of science has been destined

rudely to dispel them. Thus, for in-

stance, when the sun spots were first

observed they were indignantly de-

nied by the Aristotelians, on the

ground of its being
'

impossible that

the eye of the universe could suffer

from ophthalmia ;

" and when Kepler
his ereat discovery of the

retarded motion
in different parts

many persons re-

fused to entertain the conception,
on the ground that it was "

undigni-
fied" for heavenly bodies to hurry
and slacken their pace in accordance
with Kepler's law. This now seems
most absurd to us ; but to posterity it

will not seem nearly so much so as

that, notwithstanding such prece-
dents, persons should still be found to

object to Darwin's discovery, not be-

cause they were anxious to maintain

the dignity of the heavenly bodies,
but because they were so ludicrously
anxious to maintain the dignity of

their own ! Good it is for man puffed

up with such silly pride, that Nature
teaches him humility.

But, before leaving this subject, I

should like further to point out that

those who advance this preposterous

objection from dignity appear to for-

made his great
accelerated and
of the planets
of their orbits,
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get one all-important point, viz., that

whether or not the monkey is the

parent of the man, the man is cer-

tainly made in every way to look like

a child of the monkey. For it is a

matter of anatomical demonstration,
that in all the features of our bodily
structure even up to our brains we
more closely resemble the man-like

apes than the man-like apes resemble
the lower quadrumana. And I beg
it to be remembered that the tre-

mendous significance of this fact can

only be duly appreciated by those

who know the astounding complexity
of our bodily structure. Those who
are ignorant of human anatomy can-

not form any adequate probably not

even an approximate conception of

its intricacy. Yet we find that this

terrifically intricate organization is

repeated down to all the minute bones

and muscles, blood-vessels, nerves and

viscera, in the bodies of the higher

apes. Here, then I say, we have a

fact or rather let me say a hundred
thousand facts which cannot possi-

bly be attributed to chance. As
reasonable beings we must conclude

that there has been some definite

cause for this extraordinary imitation

by the most highly organized being
in creation of the next most highly

organized. And if we reject the

natural explanation of hereditary de-

scent from a common ancestry, we
can only suppose that the Deity, in

creating man, took the most scrupu-
lous pains to make him in the image
of the ape. This, I say, is a matter
of undeniable fact supposing the
creation theory true and as a matter
of fact, therefore, it calls for explana-
tion. Why should God have thus
conditioned man as an elaborate copy
of the ape, when we know from the
rest of creation how endless are His
resources in the invention of types ?

I present the matter thus to show
that even the weight of sentiment is

not all on the side of special creation.

Look on this picture and on this :

The Creator has exhibited the ex-

traordinary and unaccountable design
of casting the complex structure of
man in the same mold that He had

just previously used to cast the com-

plex structure of the ape.
"When I view all beings, not as

special creations, but as the lineal

descendants of some few beings which
lived long before the first bed of the

Cambrian system was deposited, they
seem to me to become ennobled. . . .

There is grandeur in this view of life,

with its several powers, having been

originally breathed by the Creator

into a few forms or into one; and

that, whilst this planet has gone
cycling on according to the first law
of gravity, from so simple a beginning
endless forms most beautiful and most
wonderful have been and are being
evolved."

PALAEONTOLOGY AND THE DOCTRINE OF
EVOLUTION.

BT PKOF. T. H. HUXLEY.

THE ANNIVERSARY ADDRESS
TO THE GEOLOGICAL SOCI-

ETY, FOR 1870.

It is now eight years since, in the

absence of the late Mr. Leonard Hor-

ner, who then presided over us, it fell

to my lot, as one of the Secretaries of

this Society, to draw up the custom-

ary Annual Address. I availed my-.-l

self of the opportunity to endeavor tt

" take stock
" of that portion of the

science of biology which is common-

ly called "palaeontology," as it then

existed ; and, discussing one after an-

other the doctrines held by palaeon-

tologists, I put before you the results

of my attempts to sift the well-estab-

lished from the hypothetical or the

doubtful. Permit me briefly to re-
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truths of palaeontology testify in rela-

tion to the common doctrines of pro-

gressive modification, which suppose
that modification to have taken place

by a necessary progress from more
to less embryonic forms, from more
to less generalized types, within the

limits of the period represented by
the fossiliferous rocks ?

"
I reply,

"It negatives these doctrines; for it

either shows us no evidence of such

modifications, or demonstrates such
modification as has occurred to have
been very slight ; and as to the nature
of that modification, it yields no
evidence whatsoever that the earlier

members of any long-continued group
were more generalized in structure

than the latter ones."

I think that I cannot employ my
last opportunity of addressing you,

officially, more properly I may say
more dutifully than in revising these

old judgments with such help as

further knowledge and reflection, and
an extreme desire to get at the truth,

may afford me.
1. With respect to the first proposi-

tion, I may remark that whateve;

may be the case among the physical

geologists, catastrophic palaeontolo-

gists are practically extinct. It is

now no part of recognized geological
doctrine that the species of one forma-
tion all died out and were replaced by
a brand-new set in the next forma-
tion. On the contrary, it is generally,
if not universally, agreed that the

succession of life has been the result

of a slow and gradual replacement o*

species by species; and that all ap-

pearances of abruptness ot change arc-

due to breaks in the series of deposits,
or other changes in physical condi'

tions. The continuity of living forms
has been unbroken from the earliest

times to the present day.
2, 3. The use of the word " homo-

taxis
"
instead of "

synchronism
" has

not. so far as I know, found much
favor in the eyes of geologists. 1

hope, therefore, that it is a love for

scientific caution, and not mere per-
sonal affection for a bantling of my

vey of ttie positively ascertained !

own, whioh lea Is me still to think
22

call to your minds what those results

were:

1. The living population of all parts
of the earth's surface which have yet
been examined has undergone a suc-

cession of changes which, upon the

whole, have been of a slow and grad-
ual character.

2. When the fossil remains which
are the evidences of these successive

changes, as they have occurred in any
two or more less distant parts of the

surface of the earth, are compared,
they exhibit a certain broad and gen-
eral parallelism. In other words,
certain forms of life in one locality
occur in the same general order of

succession as, or are homotaxial with,
similar forms in the other locality.

3. Homotaxis is not to be held

identical with synchronism without

independent evidence. It is possible
that similar, or even identical, fauna3

and florae in two different localities

may be of extremely different ages,
if the term "age" is used in its proper
chronological sense. I stated that

"'geographical provinces, or zones,

may have been as distinctly marked
in the Palaeozoic epoch as at present ;

and those seemingly sudden appear-
ances of new genera and species,
which we ascribe to new creations,

may be simple results of migration."
4. The opinion that the oldest

known fossils are the earliest forms
of life has no solid foundation.

5. If we confine ourselves to posi-

tively ascertained facts, the total

amount of change in the forms of
animal and vegetable life, since the
existence of such forms is recorded,
is small. When compared with the

lapse of time since the first appearance
of these forms, the amount of change
is wonderfully small. Moreover, in

each great group of the animal and

vegetable kingdoms, there are certain
forms which I termed PERSISTENT
TYPES, which have remained, with but

very little apparent change, from their
first appearance to the present time.

6. In answer to the question"
What, then, does an impartial sur-
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that the change of phrase is of ini

portance, and that the sooner it is

made, the sooner shall we get rid of

a number of pitfalls which beset the
reasoner upon the facts and theories

of geology.
One of the latest pieces of foreign

intelligence which has reached us is

the information that the Austrian ge-

ologists have, at last, succumbed to

the weighty evidence which M. Bar-
rande has accumulated, and have ad-

mitted I lie doctrine of colonies. But
the admission of the doctrine of col-

onies implies the further admission
that even identity of organic remains
is no proof of the synchronism of the

deposits which contain them.
4. The discussions touching the

Eozoon, which commenced in 1864,
have abundantly justified the fourth

proposition. In 1862, the oldest

record of life was in the Cambrian
rocks ; but if the JEozoon be, as Prin-

cipal Dawson and Dr. Carpenter have
shown so much reason for believing,
the remains of a living being, the dis-

covery of its true nature carried life

back to a period which, as Sir Wil-
liam Logan has observed, is as remote
from that during which the Cambrian
rocks were deposited, as the Cambrian

epoch itself is from the tertiaries. In

other words, the ascertained duration

of life upon the globe was nearly
doubled at a stroke.

5. The significance of persistent

types, and of the small amount of

change which has taken place even in

those forms which can be shown to

have been modified, becomes greater
and grea'er in my eyes, the longer I

occupy myself with the biology of

the past.
Consider how long a time has

elapsed since the Miocene epoch.
Yet. at that time, there is reason to

believe that every important group in

every order of the Mammalia was

represented. Even the comparati vely

scanty Eocene fauna yields examples
of the orders Cheiroptera, Insecti-

vora, Rodentia, and JPerissodactyla;
of Artiodactyla under both the-Ruini-

naut and the Porcine modifications;
23

of Garnieora, Cetacea, and Marsup
lalia.

Or, if we go back to the older half
of the Mesozoic epoch, how truly sur-

prising it is to find every order of the

Reptilia, except the Ophidia, repre-
sented; while some groups, such as
the Ornithoscelida and the Ptero-

sauria, more specialized than any
which now exist, abounded.

There is one division of the Am-
phibia which offers especially import-
ant evidence upon this point, inas-

much as it bridges over the gap be-
tween the Mesozoic and the Palaeozoic
formations (often supposed to be of
such prodigious magnitude), extend-

ing, as it does; from the bottom of the
Carboniferous series to the top of the

Trias, if not into the Lias. I refer to

the Labyrinthodonts. As the address
of 1862 was passingthrough the press,
I was able to mention, in a note,
the discovery of a large Labyrinth-
odont, with well ossified vertebrae,
in the Edinburgh coal-field. Since
that time eight or ten distinct ge-
nera of Labyrinthodonts have been
discovered in the Carboniferous rocks
of England, Scotland, and Ireland,

not to mention the American forms
described by Principal Dawson and
Professor Cope. So that, at the pres-
ent time, the Labyrinthodont Fauna
of the Carboniferous rocks is more
extensive and diversified than that of

the Trias, while its chief types, so far

as osteology enables us to judge, are

quite as highly organized. Thus it is

ertain that a comparatively highly

organized vertebrate type, such as

that of the Labyrinthodonts, is capa-
ble of persisting, with no considerable

ihange, through the period represent-
d by the vast deposits which consti-

tute the Carboniferous, the Permian,
and the Triassic formations.

The very remarkable results which
have been brought to light by the

sounding and dredging operations,
which have been carried on with such

remarkable success by the expeditions
sent out by our own, the American,
and the Swedish Governments, under

the supervision of able naturalists,
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have a bearing in the same direction

These investigations have demonstra
ted the existence, at great depths in

the ocean, of living animals in som
cases identical with, in others very
similar to, those which are found fos

silized in the white chalk: The Glo

bigerinoB, Cyatholiths, Coccospheres
Discoliths in the one are absolutely
identical with those in the other ;

there are identical, or closely analo-

gous, species of Sponges, Echino-

derms, and Brachiopods. Off the
coast of Portugal, there now lives a

species of Beryx, which, doubtless,
leaves its bones and scales here and
there in the Atlantic ooze, as its pre-
decessor left its spoils in the mud of

the sea of the Cretaceous epoch.
Many years ago,* I ventured to

speak of the Atlantic mud as " modern
chalk," and I know of no fact incon-

sistent with the view which Professor

Wyville Thomson has advocated, that
the modern chalk is not only the lineal

descendant of the ancient chalk, but

(

that it remains, so to speak, in the

possession of the ancestral estate;
and that from the Cretaceous period
(if not much earlier) to the present
day, the deep sea has covered a large
part of what is now the area of the

Atlantic. But if Globigerina, and
Terebratula caput-serpentis and

J3eryx, not to mention other forms of

animals and of plants, thus bridge
over the interval between the present
and the Mesozoic periods, is it possi-
ble that the majority of other living

things underwent a "sea change into

something new and strange" all at

once?
6. Thus far I have endeavored to

expand and to enforce by fresh argu
ments, but not to modify in any
important respect, the ideas submit-
ted to you on a former occasion. But
when I come to the propositions

touching progressive modification,
it appears to me, with the help of the
new light which has broken from
various quarters, that there is much

* See an article in the Sunday Review, for

1868, on "Chalk, Ancient and Modem."

ground for softening the somewhat
Brutus-like severity with which,
in 1862, I dealt with a doctrine,
for the truth of which I should

have been glad enough to be able to

find a good foundation. So far, in-

deed, as the Invertebrata and the

lower Vertebrata are concerned, the

facts and the conclusions which are

to be drawn from them appear to me
to remain what they were. For any-

thing that, as yet, appears to the con-

trary, the earliest known Marsupials

may have been as highly organized as

their living congeners ; the Permian
lizards show no signs of inferiority
to those of the present day ; the Laby-
rinthodonts cannot be placed below
the living Salamander and Triton;
the Devonian Ganoids are closely re-

lated to Polypterus and to Lepido-
siren.

But when we turn to the higher
Vertebrata, the results of recent in-

vestigations, however we may sift

and criticise them, seem to me to

leave a clear balance in favor of

the doctrine of the evolution of

living forms one from another.

Nevertheless, in discussing this ques-
tion, it is very necessary to discrim-

nate carefully between the differ-

ent kinds of evidence from fossil

emains which are brought forward
in favor of evolution.

Every fossil which takes an inter-

mediate place between forms of life

already known, may be said, so far as

t is intermediate, to be evidence in

11 favor of evolution, inasmuch as it

shows a possible road by which evolu-

Jon may have taken place. But the

mere discovery of such a form does

not, in itself, prove that evolution

ook place by and through it, nor does

t constitute more than presumptive
vidence in favor of evolution in gen-

eral. Suppose A, B, C to be three

"orms, while B is intermediate in

tructure between A and C. Then
he doctrine of evolution offers four

)ossible alternatives. A may have

>ecome C by way of B; or C may
lave become A by way of B ; or A
and C may be independent modifies-
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tions of B ; or A, B, and C may be

independent modifications of some
unknown D. Take the case of Pigs,
the Anoplotheridce, and the Rumin-
ants. The Anoplotheridce are inter-

mediate between the first and last;

but this does not tell us whether the

Ruminants have come from the Pigs,
or the Pigs from Ruminants, or bo'b
from Anoplotheridce, or whether

Pigs, Ruminants, and Anoplotheridce
alike may not have diverged from
some common stock.

But if it can be shown that A, B,
and C exhibit successive stages in the

degree of modification, or specializa-
tion of the same type ; and if, further,
it can be proved that they occur in

successively newer deposits, A being
in the oldest and C in the newest,
then the intermediate character of B
has quite another importance, and I

should accept it, without hesitation,
as a link in the genealogy of C. I

should consider the burden of proof
to be thrown upon any one who
denied C to have been derived from
A by way of B, or in some closely

analogous fashion; for it is always
probable that one may not hit upon
the exact line of filiation, and, in

dealing with fossils, may mistake
uncles and nephews for fathers and
sons.

I think it necessary to distinguish
between the former and the latter

classes of intermediate forms, as in-

tercalary types and linear types.
When I apply the former term, I

merely mean to say that as a matter
of fact, the form B, so named,
is intermediate between the others,
in the sense in which the Ano-

plotheriutn is intermediate between
the Pigs and the Ruminants
without either affirming, or denying,

any direct genetic relation between
the three forms involved. When
I apply the latter term, on the

other hand, I mean to express the

opinion that the forms A, B, and C
constitute a line of descent, and that

B is thus part of the lineage of C.

From the time when Cuvier's won-
derful researches upon the extinct

Mammals of the Paris gypsum
first made intercalary types known,
and caused them to be recognized
as such, the number of such forms has

steadily increased among the higher
Mammalia. Not only do we now
know numerous intercalary forms oi

Ungulata, but M. Gaudry's great
monograph upon the fossils of Piker-
mi (which strikes me as one of the
most perfect pieces of palaeontological
work I have seen for a long time)
shows us, among the Primates, Me-
sopithecus as an intercalary form
between the Sernnopithed and the
Macaci / and among the Carnivora,
Hycenictis and Ictitherium as inter-

calary, or, perhaps, 1'near types be-

tween the Viverridce and the Hj/ce-
nidce.

Hardly any order of the higher
Mammalia stands so apparently sep-
arate and isolated from the rest as

that of the Cetacea ; though a care-

ful consideration of the structure of

the pinnipede Carnivora, or Seals,

shows, in them, many an approxima-
tion toward the still more completely
marine mammals. The extinct Zeu-

glodon, however, presents us with an

intercalary form between the type of

the Seals and that of the Whales.
The skull of this great Eocene sea-

monster, in fact, shows by the narrow
and prolonged interorbital region;
the extensive union of the parietal
bones in a sagittal suture ; the well-

developed nasal bones ; the distinct

and large incisors implanted in pre-

maxillary bones, which take a full

share in bounding the fore part of the

gape; the two-fanged molar teeth

with triangular and serrated crowns,
not exceeding five on each side in

each jaw; and the existence of a
deciduous dentition its close relation

with the seals. While, on the other

hand, the produced rostral form of the

snout, the long symphysis, and the low

coronary process of the mandible are

approximations to the cetacean form
of those parts.
The scapula resembles that of the

cetacean .Hyperoodon. but the supra-

spinoos fossa is larger and more seal*
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like ; as is the humerus, which differs very distinct classes of the vertebrate

from that of the Cetacea in present- sub kingdom, namely Reptllia and

ing true articular surfaces for the free Aves. Whatever inferences may, or

jointing of the bones of the fore-arm, may not, be drawn from the fact, it

In the apparently complete absence is now an established truth that, in

of hinder limbs, and in the characters many of these Ornithoscelida, the

of the vertebral column, the Zeuglo hind limbs and the pelvis are much
don lies on the cetacean side of the more similar to those of Birds than

boundary line
; so that, upon the

; they are to those of Reptiles, and that

whole, the Zeuglodonts, transitional these Bird-reptiles, or Reptile-birds,
as they are, are conveniently retained

in the cetacean order,

lication, in 1864, of

And the pub-
M. Van Bene-

den's memoir on the Miocene and
Pliocene Squalodon, furnished much
better means than anatomists previ-

ously possessed of fitting in another
link of the chain which connects the

existing Cetacea with Zeuglodon.
The teeth are much more numerous,

although the molars exhibit the zeu

glodont double fang ; the nasal bones
are very short, and the upper surface

of the rostrum presents the groove,
filled up during life by the prolonga-
tion of the ethmoidal cartilage, which
is so characteristic of the majority of
the Cetacea.

It appears to me that, juft as among
the existing Carnivora, the walruses
and the eared seals are intercalary
forms between the fissipede Carnivora
and the ordinary seals, so the Zeuglo-
donts are intercalary between the

Carnivora, as a whole, and the
Cetacea. Whether the Zeuglodonts
are also linear types in their relation

to these two groups cannot be ascer-

tained, until we have more definite

knowledge than we possess at present,

respecting the relations in time of the

were more or less completely bipedal.
When I addressed you in 1862, I

should have been bold indeed had I

suggested that palaeontology would
before long show us the possibility of

a direct transition from the type of

the lizard to that of the ostrich. At
the present moment we have, in the

Ornithoscelida, the intercalary type,
which proves that transition to be

something more than a possibility;
but it is very doubtful whether any
of the genera of Ornithoscelida with
which we are at present acquainted
are the actual linear types by which
the transition from the lizard to the

bird was effected. These, very prob-

ably, are still hidden from us in the

older formations.

Let us now endeavor to find some
cases of true linear types, or forms
which are intermediate between others

because they stand in a direct genetic
relation to them It is no easy mat-

ter to find clear and unmistakable
evidence of filiation among fossil ani-

mals ; for, in order that such evidence
should be quite satisfactory, it is

necessary that we should be ac-

quainted with all the most important
features of the organization of the

animals which are supposed to be thus

related, and not merely with the frag

Carnivora and Cetacea.

Thus far we have been concerned
j

with the intercalary types which oc- ments upon which the genera and

cupy the intervals between Families
j

species of the palaeontologist are so

or Orders of the same class
; but the

j

often based. M. Gaudry has arranged
investigations which have been carried

j

the species of HycBnidce, Probos-
on by Professor Gegenbaur, Professor

j

cidea, Rhinocerotidce, and EquidcK
Cope, and myself into the structure

(

in their order of filiation from their

and relations of the extinct reptilian i earliest appearance in the Miocene
forms of the Orniihoscelida (or Dino-

\
epoch to the present time, and Pro-

sauria and Gompsognathd) have :
fessor Riitimeyer has di-awn up sim-

brought to light the existence of in-
',

ilar schemes for the Oxen and other

tercalary forms between what have
j Ungulata with what, I am disposed

hitherto been always regarded as 10 think, is a fair and probable ap-
26
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proximation to the order of nature.

But, as no one is better aware than

these two learned, acute, and philo-

sophical biologists, all such arrange-
ments must be regarded as provision-

al, except in those cases in which, by
a fortunate accident, large series of

remains are obtainable from a thick

and wide-spread series of deposits.
It is easy to accumulate probabilities

hard to make out some particular
case in such a way that it will stand

rigorous criticism.

After much search, however, I

think that such a case is to be made
out in favor of the pedigree of the

Horses.
The genus Equus is represented as

far back as the latter part of the Mio-

cene epoch; but in deposits belonging
to the middle of that epoch its place
is taken by two other genera, Hlppa-
rion and Anchitherium ;* and, in the

lowest Miocene and upper Eocene,

oiily the last genus occurs. A spe-
cies of Anchitherium was referred by
Cuvier to the Palteotheria under the

name of P. aurelianense. The grind-

ing-teeth are in fact very similar in

shape and in pattern, and in the ab-

sence of any thick layer of cement,
to those of some species of Pala&o-

therium, especially Cuvier"s Palceo-

therium minus, which has been

formed into a separate genus, Plagio-

lophus, by Pomel. But in the fact

that there are only six full-sized

grinders in the lower jaw, the first

preinolar being very small ; that the

anterior grinders are as large as, or

rather larger than, the posterior ones ;

that the second premolar has an ante-

rior prolongation ;
and that the poste-

* Hermann von Meyer gave the name of

Anchitherium to A. Ezguerra; and in his

piper on the subject he takes great pains to

distinguish the latter as the type of a new

genus, from Cuvier's /WtftfMmwM d" Orleans.
\

But it is precisely the Palaotherium d'OrUans \

* I am indebted to M. Gervais for a speci

which is the type of Christol's genus Hiptari- men which indicates that the fibula was com-

tkerium; and thus, though Hipparitherium plete, at any rate, in some cases; and for a

is of later date than Anchitherium, it seemed \ very interesting ramus of a mandible, which

to me to have a sort of equitable right to
|

shows that, as in the Palaothema the hinder-

rior molar of the lower jaw has, as

Cuvier pointed out, a posterior lobe of

much smaller size and different form,
the dentition of Anchitherium departs
from the type of the Palceothertum,
and approaches that of the Horse.

Again, the skeleton of Anchithe-
fium is extremely equine. M. Chris-

tol goes so far as to say that the de-

scription of the bones of the horse, or

the ass, current in veterinary works,
would fit those of Anchitherium.

And, in a general way, this may be
true enough ; but there are some most

important differences, which, indeed,
are justly indicated by the same care-

ful observer. Thus the ulna is com-

plete throughout, and its shaft is not

a mere rudiment, fused into one bone
with the radius. There are three toes,

one large in the middle and one small

on each side. The femur is quite like

that of a horse, and has the charac-

teristic fossa above the external con-

dyle. In the British Museum there is

a most instructive specimen of the

leg-bones, showing that the fibula \vas

represented by the external malleolus

and by a fiat tongue of bone, which
extends up from it on the outer side

of the tibia, and is closely aukylosed
with the latter bone.* The hind toes

are three, like those of the fore leg ;

and the middle metatarsal bone is

much less compressed from side to

side than that of the horse.

In the Hipparion the teeth nearly
resemble those of the Horses, thougn
the crowns of the grinders are not so

long ;
like those of the Horses, they

are abundantly coated with cement.

The shaft of the ulna is reduced to a

mere style ankylosed throughout near-

ly its whole length with the radius,

and appearing to be little more than

a ridge on the surface of the latter

bone until it is carefully examined.

recognition when this address was written.

On the whole, however, it seems most con-

venient to adopt Anchitherium.

most milk-molar of the lower jaw was devoid

of the posterior lobe which exists in the

hindermost true molar.

27
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The front toes are still three, but the
outer ones are more slender than in

Anchitherium, and their hoofs smaller
in proportion to that of the middle
toe ; they are, in fact, reduced to mere
dew claws, and do not touch the

ground In the leg, the distal end of

the fibula is so completely united with
the tibia that it appears to be a mere

process of the latter bone, as in the

Horses.

In Equus, finally, the crowns of the

grinding-teeth become longer, and
their patterns are slightly modified

;

the middle of the shaft of the ulna

usually vanishes, and its proximal and
distal ends ankylose with the radius.

The phalanges of the two outer toes

in each foot disappear, their metacar-

pal and metatarsal bones being left as

the "splints."
The Hipparion has large depres-

sions on the face in front of the orbits,
like those for the " larmiers " of many
ruminants ; but traces of these are to

be seen in some of the fossil horses

from the Sewalik Hills ; and, as

Leidy's recent researches show, they
are preserved in Anchitherium.
When we consider these facts, and

the further circumstance that the Hip
parions, the remains of which have
been collected in immense numbers,
were subject, as M. Gaudry and others

have pointed out, to a great range of

variation, it appears to me impossi-
ble to resist the conclusion that the

types of the Anchitherium, of the

Hipparion, and of the ancient Horses
constitute the lineage of the modern
Horses, the Hipparion being the in-

termediate stage between the other

two, and answering to B in my former
illustration.

The process by which the Anchi-
therium has been converted into

Equus is one of specialization, or of

more and more complete deviation
from what might be called the aver-

age form of an ungulate mammal.
In the Horses, the reduction of some

parts of the limbs, together with the

special modification of those which
are left, is carried to a greater extent

than in any other hoofed mammals.
The reduction is less and the speciali-

|

zation is less in the Hipparion, and
still less in the Anchitherium; but

yet, as compared with other mam-
mals, the reduction and specialization
of parts in the Anchitherium remain

great.
It is not probable, then, that, just

as in the Miocene epoch, we find an
ancestral equine form less modified
than Equus, so, if we go back to the
Eocene epoch, we shall find some
quadruped related to the Anchithe-

rium, as Hipparion is related to

Equus, and consequently departing
less from the average form 1

I think that this dissideratum is

very nearly, if not quite, supplied
by Plagiolophus, remains of which
occur abundantly in some parts of the

Upper and Middle Eocene formations.
The patterns of the grinding-teeth of

Plagiolophus are similar to those of

Anchitherium, and their crowns are

as thinly covered with cement ; but
the grinders diminish in size forward,
and the last lower molar has a large
hind lobe, convex outward and con
cave inward, as in Palceotherium
The ulna is complete and much large;
than in any of the Eqnidoe, while it

is more slender than in most of the
true Palwotheriajitis fixedly united,
but not ankylosed, with the radius.

There are three toes in the fore limb,
the outer ones being slender, but less

attenuated than in the Equidce. The
femur is more like that of the Palceo
theria than that of the horse, and has

only a small depression above its on ter

condyle in the place of the great fossa

which is so obvious in the Equida.
The fibula is distinct, but very slender,
and its distal end is ankylosed with
the tibia. There are three toes on the

hind foot, having similar proportions
to those on the fore foot. The prin-

cipal metacarpal and metatarsal bones
are flatter than they are in any of the

Equidce; and the metacarpal bones are

longer than the metatarsals, as in the

Palceotheria.

In its general form, Plagiolophuf
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resembles & very small and slender

horse,* and is totally unlike the re-

luctant, pig-like creature depicted in

Cuvier's restoration of his JPalceothe-

rium minus in the " Ossemens Fos-
fliles."

It would be hazardous to say that

Plagiolophus is the exact radical

form of the Equine quadrupeds ; but
I do not think there can be any rea-

sonable doubt that the latter animals
have resulted from the modification of

some quadruped similar to Plagiolo-
phus.
We have thus arrived at the Middle

Eocene formation, and yet have traced

back the Horses only to a three-

toed stock; but theae three toed

forms, no less than the Kquine quad-
rupeds themselves, present rudiments
of the two other toes which appertain
to whatl termed the "average" quad-
ruped. If the expectation raised by
the splints of the Horses that, in some
ancestor of the Horses, these splints
would be found to be complete digits,
had been verified, we a:-e furnished

wiA very strong reasons for looking
for a no less complete verification of

the expectation that the three-toed

Plaffiolophtis-like ''avuv," of the

horse must have had a five-toed
" ataMis

"
at some earlier period.

No such five-toed "
at**vus," how-

ever, lias yet made its appearance

among the few middle and older

Eocene Mammalia which are known. |

Another series of closely affiliated

lorms, though the evidence they afford

is perhaps less complete than that of

the Equhio series, is presented to us

y the Dichobune of the Eocene

jpoch, the Cainotherium of the Mio-

cene, and the Tragulidce, so-called

"Musk-deer,' "of the present day.
The Tragulidce have no incisors in

the upper jaw, and only six grinding-
teeth on each side of each jaw ; while

* Such, at least, is the conclusion sug-

gested by the proportions of the skeleton

figured by Cuvier *nd De Blainville ; but

perhaps something between a Horse and an

Agouti would be nearest the mark-

f See, however, the author's
" Lecture on

Evolution," No. 36, HUMBOLDT LIBRARY.

the canine is moved up to the outer

incisor, and there is a diastema, in the
lower jaw. There are four complete
toes on the hind foot, but the middle
metatarsals usually become, sooner or

later, ankylosed into a cannon bone.
The navicular and the cuboid unite,
and the distal end of the fibula is

ankylosed with the tibia.

In Cainotherium and Dichobune
the upper incisors are fully developed.
There are seven grinders ; the teeth
form a continuous series without a
diastema. The metatarsals, the navi-
cular and cuboid, and the distal end
of the fibula, remain free. In the

Cainotherium, also, the second meta-

carpal is developed, but is much
shorter than the third, while the fifth

is absent or rudimentary. In this

respect U resembles Anoplotherium
secundarium. This circumstance,
and the peculiar pattern of the upper
molars in Cainotherium, lead me to
hesitate in considering it as the actual

ancestor of the modern Tragulidce.
If Dichobune has a four-toed fore-foot

(though I am inclined to suspect that
it resembles Cainotherium), it will be
a better representative of the oldest

forms of the Traguline series; but
Dichobune occurs in the Middle

Eocene, and is, in fact, the oldest

known artiodactyle mammal. Where,
then, must we look for its five-toed

ancestor ?

If we follow down other lines of

recent and tertiary Ungulata, the
same question presents itself. The

Pigs are traceable back through the

Miocene epoch to the Upper Eocene,
where they appear in the two well-

marked forms of Hyopotamus and

Chceropotamus; but Hyopotamus
appears to have had only two toes.

Again, all the great groups of the

Ruminants, the Bovidce, Antilopidoe^

Camelopardalidoe, and Gervidcz, are

represented in the Miocene epoch, and
so are the Camels. The Upper
Eocene Anopolotherium, which is

intercalary between the Pigs and the

Tragulidce, has only two, or, at most,
three toes. Among the scanty mam-
mals of the Lower Eocene formation

20
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we have the perissodactyle Ungulata
represented by Coryphodon, Hyra-
cotherium, and Pliolophus. Suppose,
for a moment, for the sake of follow-

ing out the argument, that Pliolophus

represents the primary stock of the

Perissodactyles, and Dichobune that

of the Artiodactyles (though I am far

from saying that such is* the case),

then we find, in the earliest fauna of

the Eocene epoch to which our investi-

gations carry us, the two divisions of

the Ungulata completely differentia-

ted, and no trace of any common
stock of both, or of five-toed prede
cessors to either. With the case of

the Horses before us, justifying a be-

lief in the production of new animal

forms by modification of old ones, I

see no escape from the necessity of

seeking for these ancestors of the

Ungulata beyond the limits of the

Tertiary formations.

I could as soon admit special crea-

tion, at once, as suppose that the

Perissodactyles and Artiodactyles had
no five toed ancestors. And when we
consider how large a portion of the

Tertiary period elapsed before Anchi-
therium was converted into JEquus, it

is difficult to escape the conclusion

that a large proportion of time ante-

rior to the Tertiary period must have
been expended in converting the com-
mon stock of the Uugulata into Peris-

sodactyles and Artiodactyles.
The same moral is inculcated by

the study of every other order of

Tertiary monodelphous Mammalia.
Each of these orders is represented
in the Miocene epoch: the Eocene

formation, as I have already said,

contains Cheiroptera, Insectivora,

Rodentia, Ungulata, Carnivora, and
Cetacea. But the Cheiroptera, are

extreme modifications of the Insec-

tivora, just as the Cetacea are ex-

treme modifications of the Carnivor-
ous type; and therefore it is to my
mind incredible that monodelphous
Insectivora and Carnivora should
not have been abundantly developed,

along with Ungulata, in the Mesozoic

epoch. But if this be the case, how
much further back must we go to find

the common stuck of the monodelphous
Mammalia ? As to the Didelphia,
if we may trust the evidence which
seems to be afforded by their very
scanty remains, a Hypsiprymnoid
form existed at the epoch of the Trias,

contemporaneously with a Carnivor-

ous form. At the epoch of the Trias,

therefore, the Marsupialia must have

already existed long enough to have
become differentiated into carnivorous

and herbivorous forms. But the

Monotremata are lower forms than
the Didelphia, which last are inter-

calary between the Ornithodelphia
and the Monodelphia. To what

point of the Palaeozoic epoch, then,
must we, upon any rational estimate,

relegate the origin of the Monotre-

The investigation of the occurrence

of the classes and of the orders of the

Sauropsida in time points in exactly
the same direction. If, as there is

great reason to believe, true Birds

existed in the Triassic epoch, the

ornithoscelidous forms by which Rep-
tiles passed into Birds must have

preceded them. In fact there is, even
at present, considerable ground for

suspecting the existence of Dinosau-
ria'\\\ the Permian formations ; but, in

that case, lizards must be of still

earlier date. And if the very small

differences which are observable be-

tween the Crocodilia of the older

Mesozoic formations and those of the

present day furnish any sort of approx-
imation toward an estimate of the

average rate of change among the

Sauropsida, it is almost appalling to

reflect how far back in Palaeozoic times

we must go, before we can hope to

arrive at that common stock from
which the Crocodilia, Lacertilia,

Ornithoscelida, and Plesiosauria,
which had attained so great a devel-

opement in the Triassic epoch, must
have been derived.

The A mphibia and Pisces tell the

same story. There is not a single
class of vertebrated animal which,
when it first appears, is represented

by analogues of the lowest known
members of the same class. There-



SCIENTIFIC EVIDENCE OF ORGANIC EVOLUTION. 435

fore, if there is any truth in the doc- I propose to lay before you, as
trine of evolution, every class must briefly as I can, the ideas to which a
be vastly older than the first record long consideration of the subject has
of its appearance upon the surface of given rise in my own mind,
the globe. But if considerations of If the doctrine of evolution is

this kind compel us to place the origin sound, one of its immediate conse-
of vertebrated animals at a period quences clearly is, that the present
sufficiently distant from the Upper distribution of life upon the globe
Silurian, in which the first Elasmo- is the product of two factors,
branchs and Ganoids occur, to allow the one being the distribution
of the evolution of such fishes as these which obtained in the immediately
from a Vertebrate as simple as the preceding epoch, and the other the

Amphioxus, I can only repeat that character and the extent of the changes
it is appalling to speculate upon the which have taken place in physical
extent to which that origin must have geography between the one epoch
preceded the epoch of the first re- and the other

; or, to put the matter
corded appearance of vertebrate life, in another way, the Fauna and Flora
Such is the further commentary of any given area, in any given epoch,

which I have to offer upon the state- can consist only of such forms of life

ment of the chief results of palaeon- i as are directly descended from those

tology which I formerly ventured to

lay before you.
But the growth of knowledge in

the interval makes me conscious of an

which constituted the Fauna and
Flora of the same area in the imme-

diately preceding epoch, unless the

physical geography (under which I

omission of considerable moment in
:
include climatal conditions) of the

that statement, inasmuch as it con- ! area has been so altered as to give
lains no reference to the bearings of rise to immigration of living forms

palaeontology upon the theory of the from some other area,

distribution of life ; nor takes note of The evolutionist, therefore, is bound
the remarkable manner in which the

|

to grapple with the following problem
facts of distribution, in present and

past times, accord with the doctrine

of evolution, especially in regard to

land animals.

That connection between palaeonto-

logy and geology, and the present dis-

tribution of terrestrial animals, which
so strikingly impressed Mr. Darwin,

whenever it is clearly put before
him: Here are the Faunae of the
same area during successive epochs.
Show good cause for believing either

that these Faunae have been derived
from one another by gradual modifi-

cation, or that the Faunae have
reached the area in question by migra-

thirty years ago, as to lead him to
j

tion from some area in which they

speak of a "law of succession of have undergone their development.

types,

a "law oi succession

and of the wonderful relation-

ship on the same continent between
the dead and the living, has recently
received much elucidation from the

researches of Gaudry, of Rutimeyer,
of Leidy, and of Alphonse Milne-Ed-

wards, taken in connection with the

earlier labors of our lamented col-

league Falconer ; and it has been in-

structively discussed in the thought-
ful and ingenious work of Mr. An-
drew Murray

" On the Geographical
Distribution of Mammals."*

I propose to attempt to deal with
this problem, so far as it is exempli-
fied by the distribution of the terres-

trial Vertebrata, and I shall endeavor
to show you that it is capable of solu-

tion in a sense entirely favorable to

the doctrine of evolution.

tion of the Land-tracts during the Secondary
and Tertiary Periods respectively ; and on
the Effect upon Animal Life which great

Changes in Geographical Configuration have

probably produced," by Mr. Searles V.Wood,
I jun., which was published in the Philosophi-

\cal Magazine, in 1862, was unknown to me
when this Address was written. It is well

* The paper
" On the Form and Distribu- worthy of the most careful study.
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I have elsewhere* stated at length ; compare it with that of the Miocene

the reason which lead me to recog- epoch ? By great good fortune, an

nize four primary distributional pro- extensive mammalian fauna of the

vinces for the terrestrial Vertebrata latter epoch has now become known,
b the present world, namely, first, \

in four very distant portions of the

the Novozelanian, or New-Zealand i Arctogaeal province which do not dif-

province ; secondly, the Australian \ fer greatly in latitude. Thus Falco-

province, including Australia, Tasma- ner and Cautley have made known

nia, and the Negrito Islands ; thirdly,
j

the fauna of the sub-Himalayas and

Austro- Columbia, or South America

plus North America as far as Mexico ;

and fourthly, the rest of the world, or

Arctogcea, in which province Amer-
ica north of Mexico constitutes one

sub-province, Africa south of the

Sahara a second, Hindostan a third,

the Perim Islands ; Gaudry that of

Attica ; many observers that of Cen-
tral Europe and France; and Leidy
that of Nebraska, on the eastern flank

of the Rocky Mountains . The results

are very striking. The total Miocene
fauna comprises many genera and

and the remainder of the Old World
\ species of Catarrhine Apes, of Bats,

a fourth. Insectivora; of Arctogaeal types of

Now the truth which Mr. Darwin
j

Rodentta; of Proboscidea; of equine,

perceived and promulgated as "the rhinocerotic, and tapirine quadrupeds;
law of the succession of types" is, of cameline, bovine, antilopine, cer-

that in all these provinces, the
]

vine, and traguline Ruminants ; of

animals found in Pliocene or
| Pigs and Hippopotamuses ; of Viver

later deposits are closely affined to ridce and Hycentdoe among other Car-

those which now inhabit the same nivora; with JSdentata allied to the

provinces ;
and that, conversely, the i Arctogaeal Orycteropus and Manis,

the forms characteristic of other pro- and not to the Austro-Columbian
vinces are absent. North and South i Edentates. The only type present
America, perhaps, present one or

\

in the Miocene, but absent in the

two exceptions to the last rule, but
'

existing, fauna of Eastern Arctogaea,

they are readily susceptible of expla- is that of the Didelphidce, which,
nation. Thus, in Australia, the later

Tertiary mammals are marsupials (pos-

sibly with the exception of the Dog
and a Rodent or two, as at present).
In Austro-Columbia the later Ter-

tiary fauna exhibits numerous and

however, remains in North Amer-
ica.

But it is very remarkable that

while the Miocene fauna of the Arcto-

gaeal province, as a whole, is of the

same character as the existing fauna
varied forms of Platyrrhine Apes,

j

of the same province, as a whole, the

Rodents, Cats, Dogs, Stags, Edentata, \ component elements of the fauna v\
rere

and Opossums ; but, as at present, no
Catarrhine Apes, no Lemurs, no In-

sectivora, Oxen, Antelopes, Rhino-

ceroses, nor Didelphia other than

Opossums. And in the wide-spread
Arctogaeal province, the Pliocene and
later mammals belong to the same

groups as those which now exist in

the province. The law of succession

of types, therefore, holds good for the

present epoch as compared with its

predecessor. Does it equally well

apply to the Pliocene fauna when we
* "On the Classiication and Distribution

of the Alectoromorphse ;

"
Proceedings of the

Zoological Society, 1868.

32

differently associated. In the Miocene

epoch, North America possessed Ele^

phants, Horses, Rhinoceroses, and a

great number and variety of Rumi-
nants and Pigs, which are absent in the

present indigenous fauna ; Europe had
its Apes, Elephants, Rhinoceroses,

Tapirs, Musk-deer, Giraffes, Hyaenas,
great Cats, Edentates, and Opossum-
like Marsupials, which have equally
vanished from >ts present fauna; and
in Northern India, the African types
of Hippopotamuses, Giraffes, and Ele

phants were mixed up with what are

now the Asiatic types of the latter,

and with Camels, and Semnopithecine
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and Pithecine Apes of no less distinct

ly Asiatic forms.
In fact the Miocene mammalian

fauna of Europe and the Himalayan
regions contains, associated together,
the types which are at present sepa-

rately located in the South-African

and Indian sub-provinces of Arctogaea.
Now there is every reason to believe,

on other grounds, that both Hin-

dostan, south of the Ganges, and Af-

rica, south of the Sahara, were sepa-
rated by a wide sea from Europe and
North Asia during the Middle and

Upper Eocene epochs. Hence it be-

comes highly probable that the well-

known similarities, and no less re-

markable diiferences, between the

present Faunae of India and South
Africa have arisen insome such fashion
as the following. Some time during
the Miocene epoch, possibly when the

Himalayan chain was elevated, the

bottom of the nummulitic sea was

upheaved and converted into dry
land, in the direction of a line extend-

ing from Abyssinia to the mouth of

the Ganges. By this means, the Dek-

therium) in no deposit of earner

age. Whe her this connection took

place by the east, or by the west,
or by both sides of the Old World,
there is at present no certain evi-

dence, and the question is imma-
terial to the present argument; but,
as there are good grounds for the be-

lief that the Australian province and
the Indian and South-African sub-

provinces were separated by sea from
the rest of Arctogaea before the Mio-
cene epoch, so it has been rendered no
less probable, by the investigations of

Mr. Carrick Moore and Professor

Duncan, that Austro-Columbia was

separated by sea from North America

during a large part of the Miocene

epoch.
It is unfortunate that we have no

knowledge of the Miocene mamma
lian fauna of the Australian and Aus
tro-Coluinbian provinces ; but, seeing
that not a trace of a Platyrrhine Ape,
of a Procyonine Carnivore, of a char-

acteristically South-American Ro-

dent, of a Sloth, an Armadillo, or an

Ant-eater has yet been found in Mio-

han on the one hand, and South Afri-
'

cene deposits of Arctogaea, I cannot

ca on the other, became connected
i
doubt that they already existed in the

with the Miocene dry land and with
|

Miocene Austro-Columbian province,
one another. The Miocene mammals I Nor is it less probable that the

spread gradually over this intermedi- i characteristic types of Australian

ate dry land ; and if the condition of
;

Mammalia were already developed in

its eastern and western ends offered that region in Miocene times,

as wide contrasts as the valleys of the But Austro-Columbia presents dif-

Ganges and Arabia do now, many ficulties from which Australia is

forms which made their way into At'- free ; Camelidce and TfipiridoK are

now indigenous in South America as

they are in Arctogaea; and, among
the Pliocene Austro-Columbian mam-

rica must have been different from
those which reached the Dekhau,
while others might pass into both these

sub provinces. mals, the Austro-Columbian genera
That there was a continuity of dry Equus, Mastodon, and Machairodus

land betwen Europe and North Amer-
j

are numbered. Are these Postmio-

ica during the Miocene epoch, ap-

pears to me to be a necessary conse-

quence of the fact that many genera

cene immigrants, or Praemiocene na-

tives ?

Still more perplexing are the

of terrestrial mammals, such as Gas- i

strange and interesting forms Toxo-

tor, Hystrix, Eleph'is, Mastodon, <lon, Macrauvhenia, Typotheriwit^

Equus, Hipparion., A nchitherium, \ and a new Anoplotherioid mammal
Rhinoceros, Cervus, Iniphicyon, (Homalodotheriuni) which Dr. Cun-

Hycenarctos, and Machairodus, are ningham sent over to me some time

common to the Miocene formations ago from Patagonia. I confess I am
of the two areas, and have as yet strongly inclined to surmise that these

been found (except perhaps Anchi- last, at any rate, are remnants of the

33
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popule^ion of Austro-Columbia be-

fore the Miocene epoch, and were not

derived from Arctogaea by way of the

north and east.

The fact that this immense fauna

of Miocene Arctogaea is now fully and

richly represented only in India and
in South Africa, while it is shrunk and

depauperized in North Asia, Europe,
and North America, becomes at once

intelligible, if we suppose that India

and South Africa had but a scanty
mammalian population before the

Miocene immigration, while the con-

ditions are highly favorable to the

new comers. It is to be supposed
that these new regions offered them-

selves to the Miocene Ungulates, as

South America and Australia offered

themselves to the cattle, sheep, and
horses of modern colonists. But, after

these great areas were thus peopled,
came the Glacial epoch, during which
the excessive cold, to say nothing of

depression and ice-covering, must
have almost depopulated all the north-

ern parts of Arctogaea, destroying all

the higher mammalian forms, except
those which, like the Elephant and

Rhinoceros, could adjust their coats

to the altered conditions. Even these

must have been driven away from the

greater part of the area ; only those

Miocene mammals which had passed
into Hindostau and into South Africa

would escape decimation by such

changes in the physical geography of

Aictogaea. And when the northern

hemisphere passed into its present
condition, these lost tribes of the
Miocene Fauna were hemmed by the

Himalayas, the Sahara, the Red Sea,
and the Arabian deserts, within their

present boundaries.

Now, on the hypothesis of evolu-

tion, there is no sort of difficulty in

admitting that the differences be-

tween the Miocene forms of the mam-
malian Fauna and those which exist

at present are the results of gradual
modification; and, since such differ

ences in distribution as obtain are

readily explained by the changes
which have taken place in the physi-
cal geography of the world since the

Miocene epoch, it is clear that the re

suit of the comparison of the Miocene
and present Faunae is distinctly in

favor of evolution. Indeed I may go
further. I may say that the hypothe-
sis of evolution explains the facts of

Miocene, Pliocene, and Recent distri-

bution, and that no other supposition
even pretends to account for them. It

is, indeed, a conceivable supposition
that every species of Rhinoceros and

every species of Hyaena, in the long
succession of forms between the Mio-
cene and the present species, was

separately constructed out of dust, or

out of nothing, by supernatural

power ; but until I receive distinct

evidence of the fact, I refuse to run
the risk of insulting any sane man by
supposing that he seriously holds such
a notion.

Let us now takv, a step further back
in time, and inquire into the relations

between the Miocene Fauna and its

predecessor of the Upper Eocene for-

mation ,

Here it is to be regretted that our
materials for forming a judgment are

nothing to be compared in point of

extent or variety with those which are

yielded by the Miocene strata. How-
ever, what we do know of this Upper
Eocene Fauna of Europe gives suffi-

cient positive information to enable
us to draw some tolerably safe infer-

ences. It has yielded representatives
of JTnsectivora, of Cheirontera, of

Rodentia, of Carnivora, oi artiodac-

tyle and perissodactyle Ungulata, and
of opossum-like Marsupials. No Aus-
tralian type of Marsupial has been
discovered in the Upjrer Eocene strata,

nor any Edentate Mammal. The

genera (except perhaps in the case of

some of the Jnsectivora, Cheirop-
tera, and Hodentia) are different from
those of the Miocene epoch, but pre-
sent a remarkable general similarity
to the Miocene and recent genera. In

several cases, as I have already
shown, it has now been clearly made
out that the relation between the

Eocene and Miocene forms is such

that the Eocene form is the less

specialized ; while its Miocene ally is



SCIENTIFIC EVIDENCE OF ORGANIC EVOLUTION. 439

more so, and the specialization reaches
its maximum in the recent forms of

the same type.
So far as the Upper Eocene and the

Miocene Mammalian Faunae are com-

parable, their relations are such as in

no way to oppose the hypothesis that

the cider are the progenitors of the

more recent forms, while, in some
case-, they distinctly favor that hy-
pothesis. The period in time and the

changes in physical geography repre-
sented by the nummulitic deposits are

undoubtedly very great, while the re-

mains of Middle Eocene and Older
Eocene Mammals are comparatively
few. The general facies of the Mid-
dle Eocene Fauna, however, is quite
that of the Upper. The Older Eocene

pre nummulitic mammalian Fauna
contains Bats, two genera of Carni-

vora, three genera of Ungulata (prob-

ably all perissodactyle), and a didel-

phid Marsupial ; all these forms, ex

cept, perhaps, the Bat and the Opos-
sum, belong to genera which are not

known to occur out of the Lower
Eocene formation. The Coryphodon
appears to have been allied to the

Miocene and later Tapirs, while Plio-

lophus, in its skull and dentition, cu-

riously partakes of both artiodactyle
and perissodactyle characters; the

third trochanter upon its femur, and
its three-toed hind foot, however, ap

pear definitely to fix its position in the

latter division.

There is nothing, then, in what is

known of the older Eocene mammals
of the Arctogaeal province to forbid

the supposition that they stood in an

ancestral relation to those of the Cal-

caire Grossier and the Gypsum of the

Paris basin, and that our present fauna

therefore, is directly derived from that

which already existed in Arctogaea at

the commencement of the Tertiary

period. But if we now cross the fron-

tier between the Cainozoic and the

Mesozoic faunae, as they are preserved
within the Arctogaeal area, we meet

with an astounding change, and what

appears to be a complete and unmis-

takable break in the line of biological

continuity.

Among the twelve or fourteen

species of Mammalia which are said
to have been found in the Purbecks,
not one is a member of the orders

Cheiroptera, Jtodentia, Ungulata, of

Carnivora, which are so well repre-
sented in the Tertiaries. No Ihseo-
tivora are certainly known, nor any
opossum like Marsupials. Thus there
is a vast negative difference between
the Cainozoic and the Mesozoic mam-
malian faunae of Europe. But there
is a still more important positive dif-

ference, inasmuch as all these Mam-
malia appear to be Marsupials belong-
ing to Australian groups, and thus ap-

pertaining to a different distributional

province from the Eocene and Mio-
cene marsupials, which are Austro-
Columbiaa. So far as the imperfect
materials which exist enable a judg-
ment to be formed, the same law ap-

pears to have held good for all the

earlier Mesozoic Mammalia. Of the

Stonefield slate mammals, one, Amphi-
therium, has a definitely Australian

character; one Phascolotherium, may
be either Dasyurid or Didelphine;
of a third, Stereognathus, nothing can

at present be said. The two mam-
mals of the Trias, also, appear to be-

long to Australian groups.

Every one is aware of the many cu-

rious points of resemblance between

the marine fauna of the European Mes-

ozoic rocks and that which now exists

in Australia. But if there was this

Australian facies about both the terres-

trial and the marine faunae of Mesozoic

Europe, and if there is this unaccount-

able and immense break between the

fauna of Mesozoic and that of Tertiary

Europe, is it not a very obvious sug-

gestion that in the Mesozoic epoch, the

Australian province included Europe,
and that the Arctogaeal province was
contained within other limits ? Tne

Arctogaeal province is at present enor-

mons, while the Australian is relative-

ly small. Why should not these pro-

portions have been different during
the Mesozoic epoch ?

Thus I am led to think that by far-

the simplest and most rational mode
of accounting for the great change
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which took place in the living inhabit-

ants of the European area at the end

of the Mesozoic epoch, is the supposi-
tion that it arosefrom a vast alteration

of the physical geography of the

globe ; whereby an area long tenanted

by Cainozoic forms was brought into

such relations with the European area

that migration from the one to the

other became possible, and took place
on a great scale.

This supposition relieves us, at once,
from the difficulty in which we were
left some time ago, by the arguments
which I used to demonstrate the ne-

cessity of the existence of all the great

types of the Eocene epoch in some
antecedent period.

It is this Mesozoio continent (which
may well have lain in the neighbor-
hood of what are now the shores of

the North Pacific Ocean) which I

suppose to have been occupied by the

Mesozoic Monodelphia; and it is in

this region that I conceive they must
have gone through the long series of

changes by which they were special-
ized into the forms which we refer to

different orders. I think it very prob-
able that what is now South America

may have received the characteristic

elements of its mammalian fauna dur-

ing the Mesozoic epoch ; and there

can be little doubt that the general
nature of the change which took place
at the end of the Mesozoic epoch in

Europe was the upheaval of the east-

ern and northern regions of theMeso-
zoic sea bottom into a westward ex-

tension of the Mesozoic continent,
over which the mammalian fauna, by
which it was already peopled, grad-
ually spread. This invasion of the
land was prefaced by a previous in-

vasion of the Cretaceous sea by mod-
ern forms of mollusca and fish.

It is easy to imagine how an analo-

gous change might come about in the

existing world. There is, at present,
a great difference between the fauna
of the Polynesian Islands and that of
the west coast of America. The
animals which are leaving their spoils

Pacific area, exactly
as I am supposing to

in the deposits now forming in these
localities are widely different. Hence,

if a gradual shifting of the deep sea,
which at present bars migration be-
tween the easternmost of these islands

and America, took place to the west-

ward, while the American side of the
sea bottom was gradually upheaved,
the palaeontologist of the future would
find, over the

such a change
have occurred in the North Atlantic
area at the close of the Mesozoic

period. An Australian fauna would
be found underlying an American
fauna, and the transition from the
one to the other would be as abrupt
as that between the Chalk and lower
Tertiaries ; and as the drainage-area
of the newly formed extension of the
American continent gave rise to rivers

and lakes, the mammals mired in

their mud would differ from those of

like deposits on the Australian side,

just as the Eocene mammals differ

from those of the Purbecks.
How do similar reasonings apply

to the other great change of life

that which took place at the end of

the Palaeozoic period ?

In the Triassic epoch, the distribu-

tion of the dry land and of terrestrial

vertebrate life appears to have been,

generally, similar to that which
existed in the Mesozoic epoch; so
that the Triassic continents and their

faunae seem to be related to the Meso-
zoic lands and their faunae, just as

those of the Miocene epoch are re-

lated to those of the present day. In

fact, as I have recently endeavored
to prove to the Society, there was an

Arctogaeal continent and an Arcto-

gaeal province of distribution in Trias-

sic times as there is now; and the

Sauropsida and Marsupialia which
constituted that fauna were, I doubt

not, the progenitors of the Sauropsida
and Marsupialia of the whole Meso-
zoic epoch.

Looking at the present terrestrial

iauna of Australia, it appears to me
iO be very probable that it is essen-

ially a remnant of the fauna of the

Triassic, or even of an earlier age ;

*

* Since this Addresft was read, Mr. Krefit

36
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*n which case Australia must at that

time have been in continuity with the

Arctogaeal continent.

But now comes the further inquiry,
Where was the highly differentiated

Sauropsidan fauna of the Trias in

Palaeozoic times? The supposition
that the Dinosaurian, Crocodilian,

Dicynodontian, and Plesiosaurian

types were suddenly created at the

end of the Permian epoch may be

dismissed, without further considera-

tion, as a monstrous and unwarranted

assumption. The supposition that

all these types were rapidly differen-

tiated out of Lacertilia, in the time

represented by the passage from
the Palaeozoic to the Mesozoic forma-

tion, appears to me to be hardly more
credible, to say nothing of the indica-

tions of the existence of Dinosaurian
forms in the Permian rocks which
have already been obtained.
For my part, I entertain no sort of

doubt that the Reptiles, Birds, and
Mammals of the Trias are the direct

descendents of Reptiles, Birds, and
Mammals which existed in the latter

part of the Palaeozoic epoch, but not
in any area of the present dry land

which has yet been explored by the

geologist.
This may seem a bold assumption,

but it will not appear unwarrantable
to those who reflect upon the very
small extent of the earth's surface

which has hitherto exhibited the re-

mains of the great Mammalian fauna
of the Eocene times. In this respect,
the Permian land Vertebrate fauna

appears to me to be related to the

Triassic much as the Eocene is to the

Miocene. Terrestrial reptiles have
been found in Permian rocks only in

three localities ;
in some spots of

France, and recently of England, and
over a more extensive area in Ger-

many. Who can suppose that the

few fossils yet found in these regions

give any sufficient representation of

the Permian fauna ?

has sent us news of the discovery in Australia

of a freshwater fish of strangely Palsezoic as-

pect, and apparently a Ganoid intermediate

between Dipterus and Lepidosiren.
31

It may be said that the Carbonifer-
ous formations demonstrate the exist-
ence of a vast extent of dry land in
the present dry-land area, and that
the supposed terrestrial Palaeozoic
Vertebrate Fauna ought to have left
its remains in the Coal-measures, es-

pecially as there is now reason to
believe that much of the coal was
formed by the accumulation of spores
and sporangia on dry land. But if

we consider the matter more closely,
I think that this apparent objection
loses its force. It is clear that, dur-

ing the Carboniferous epoch, the vast
area of land which is now covered by
Coal-measures must have been under-

going a gradual depression. The dry
land thus depressed must, therefore,
have existed, as such, before the Car-
boniferous epoch in other words, in

Devonian times and its terrestrial

population may never have been other
than such as existed during the De-
vonian, or some previous epoch, al-

though much higher forms may have
been developed elsewhere.

Again, let me say that I am mak-

ing 10 gratuitous assumption of incon-

ceivable changes. It is clear that the
enormous area of Polynesia is, on the

whole, an area over which depression
has taken place to an immense extent;

consequently a great continent or as-

semblage of subcontinental masses of

land, must have existed at some for-

mer time, and that at a recent

period, geologically speaking, in the

area of the Pacific. But if that

continent had contained Mammals,
some of them must have remained to

tell the tale ; and as it is well known
that these islands have no indigenous
Mammalia, it is safe to assume that

none existed. Thus, midway between
Australia and South America, each of

which possesses an abundant and
diversified mammalian fauna, a mass
of land, which may have been as large
as both put together, must have ex-

|

isted without a mammalian inhabit-

ant. Suppose that the shores of this

great land were fringed, as those of

tropical Australia are now, with belts

of mangroves, which would extend
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landward on the one side, and be

buried beneath littoral deposits on the

other side, as depression went on
;

and great beds of mangrove lignite

might accumulate over the sinking
land. Let upheaval of the whole now
take place, in such a manner as to

bring the emerging land into conti-

nuity with the South-American or

Australian continent, and, in course

Bf time, it would be peopled by an
extension of the fauna of one of these

two regions just as I* imagine the

European Permian dry land to have
been peopled.

I see nothing whatever against the

supposition that distributional prov-
inces of terrestrial life existed in the

Devonian epoch, inasmuch as M. Bar-

rande has proved that they existed

much earlier. I am aware of no rea-

son for doubting that, as regards the

grades of terrestrial life contained in

them, one of these may have been
related to another as New Zealand is

to Australia, or as Australia is to

India, at the present day. Analogy
seems to me to be rather in favor 01,

than against, the supposition that

while only Ganoid fishes inhabited

the fresh waters of our Devonian

land, Amphibia and IZeptilia,or even

higher forms, may have existed,

though we have not yet found them.
The earliest Carboniferous Amphibia
now known, such asAnthracosaurus,
are so highly specialized that I can by
no means conceive that they have
been developed out of piscine forms
in the interval between the Devonian
and the Carboniferous periods, con-

siderable as that is. And I take ref-

uge in one of two alternatives ; either

they existed in our own area during
the Devonian epoch and we have

simply not yet found them ; or they
formed part of the population of some
other distributional province of that

day, and only entered our area by
migration at the end of the Devonian

epoch. Whether Reptilla and Mam-
malia existed along with them is

to me, at present, a perfectly open
question, which is just as likely
to receive an affirmative as a neg-

ative answer from future inquir-
ers.

Let me now gather together the

threads of my argumentation into the
form of a connected hypothetical
view of the manner in which the dis-

tribution of living and extinct animals
has been brought about.

I conceive that distinct provinces of

the distribution of terrestrial life have
existed since the earliest period at

which that life is recorded, and possi-

bly much earlier ; and I suppose, with
Mr. Darwin, that the progress of

modification of terrestrial forms in

more rapid in areas of elevation than
in areas of depression. I take it to

be certain that Labyrinthodont Am-
phibia existed in the distributional

province, which included the dry land

depressed during the Carboniferous

.epoch ; and I conceive that, in some
other distributional provinces of

that day, which remained in the
condition of stationary or of increas-

ing dry land, the various types of the

terrestrial Sauropsida and of the
'

Mammalia were gradually develop-
ing.
The Permian epoch marks the com-

mencement of a new movement of

upheaval in our area, which attained

its maximum in the Triassic epoch,
when dry land existed in North Amer-
ica, Europe, Asia, and Africa, as it

does now. Into this great new conti-

nental area the Mammals, Birds, and

Reptiles developed during the Palaeo-

zoic epoch spread, and formed the

great Triassic Arctogaeal province.
But, at the end of the Triassic period,
the movement of depression recom-
menced in our area, though it was
doubtless balanced by elevation else-

where ; modification and develop-
ment, checked in the one province,
went on in that " elsewhere ;" and the
chief forms of Mammals, Birds, and

Reptiles, as we know them, were
evolved and peopled the Mesozoic
continent. I conceive Australia to

have become separated from the con-
tinent as early as the end of the Tri-

assic epoch, or not much later. The
Mesozoic \;-ontmDt must, I
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have lain to the east, about the shores
ofthe North Pacific and Indian Oceans;
and I am inclined to believe that it

continued along the eastern side of

the Pacific area to what is now the

province of Austro-Columbia, the

characteristic fauna of which is prob-

ably a remnant of the population of

the latter part of this period.
Toward the latter part oftheMes-

ozoic period the movement of upheav-
al around the shores of the Atlantic

once more recommenced, and was very
probably accompanied by a depres-
sion around those of the Pacific. The
Vertebrate fauna elaborated in the

Mesozoic continent moved westward
and took possession of the new lauds,

which gradually increased in extent

up to, and in some directions after,

the Miocene epoch.
It is in favor of this hypothesis, I

think, that it is consistent with the

persistence of a general uniformity in

the positions of the great masses of

land and water. From the Devonion

period, or earlier, to the preseul d:iy,
the four great oceans, Atlantic, Pacif-

ic, Arctic, and Antarctic, may have oc-

cupied their present positions, and

only their coasts and channels of com-
munication have undergone an inces-

sant alteration. And, finally, the hy-
pothesis I have put before you requires
no supposition that the rate of change
in organic life has been either greater
or less in ancient times than it is now;
nor any assumption, either physical
or biological, which has not its justi-
fication in analogous phenomena of

existing nature.

I have now only to discharge the

last duty of my office which is to

thank you, not only for the patient at-

tention with which you have listened

to me so long to-day, but also for the

uniform kindness with which, for the

past two years, you have rendered

my endeavors to perform the import-
ant, and often laborious, functions of

your President a pleasure instead of

a burden.

NATURAL SELECTION AND NATURAL
THEOLOGY,
A Criticism.

BY EUSTACE R. CONDER, D.D. *

It would be a sorry spectacle to be-

hold a posse of scientific agnostics,
fired with zeal against superstition,arm-

ing themselves with the costly imple-
ments of scientific research to make a

furious onset on Westminster Abbey;
piling the treasures of museums in an

incendiary heap, flinging choice fossils,

microscopes, and electrical apparatus

through the windows; or employing a

twenty-foot reflector as a battering-
ram. Whatever temporary damage
the venerable building might suffer, it

is certain that the injury would be

much more serious to the interest of

* This criticism of the line of arguments
contained in Mr. Romanes' little work, was

published in the Contemporary Review, for

September, 1882.

and to the assailants themscience,
selves.

Grotesque as this supposition may
be, we are compelled to witness a really

more lamentable and suprising specta-

cle, when those rich results of modern
science which are the wonder and his

ter of our age, and those bold theories

which are the feelers which science puts
out into the unknown future, are em-

ployed by writers of cultured ability,

not to deepen men's revernce and feed

and quicken what is noblest in man's

nature, but to blin^ his intellect in its

heavenward gaze, ?nd loosen his grasp
on the Unseen, the Eternal, the Divine.

A class of thinkers have arisen, not

endowed with any overplus of modesty.
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who (so far as their writings enable us ! For, be it remembered, liberty of

to judge) value science chiefly as a wea- thought a phrase which often stands.

pon with which to assail religion. A for much liberty but little thought

plain-spoken protest (it seems to me) is inconsistent with science. Where
is needed, in the name of Science as

truly as in the name of Religion,

against this perversion of its triumphs
and authority to a purpose utterly alien

to its true spirit. For the lessons of

science are yet more precious than her

gifts. She has given us much and has

more in store. But her gifts would be

bought too dear if the price were the

impoverishment of our spiritual nature

and bankruptcy of faith.

Cultivators of science, I take leave

to think professors and amateurs
alike are doing not a little to loosen

its authority, and especially to imperil
if not destroy its educational value, by
neglecting to draw the boundary line

science begins liberty ends. Any one
is at liberty either to think that two
ultimate atoms of matter can occupy
the same space, or to think that they
are impenetrable, mutually excluding
one another. This liberty results from
our present ignorance. But no one is at

liberty to think that the angles of a

plane triangle can be less than two

right angles, or that they can be

greater; because we certainly know
them to be equal. Liberty of thought
is not even the path, of which science

is the goal It is simply the throwing
down of all hedges and walls, and
banishment of all threatening notices,

watch-dogs, patrols, and man-traps,

sharply round its true domain. A whereby our right to explore the waste

great deal conventionally passes under was limited; so that we are free

to make our own path as the starsthe name, which is no more sciene

than bricks and timber are a building.
It is art, the art of making science.

The facts patiently accumulated,

accurately analyzed and recorded, on

which, step
ductions are

material of

by step, scientific m-
raised are the precious
science: but they are

not science. The keen eye of the

naturalist ; the adroit and sensitive

finger of the operator; the insight,

imagination,
which mark

and ready invention

the man of scientific

genius from the mere plodder, and en-

able him to look behind the veil before

he persuades Nature herself to lift it :

these are admirable, invaluable, in-

dispensable to the progress of science.

But they are not science. Theories

guide us. But we take our own risk

of bogs and precipices. Doubt

may unlock the fetters of tradi-

tion, and start us, with its sharp
spur deep in our heart, in quest of

truth. But it guides us no step of

the way ; and in presence of ascer-

tained truth it expires. The freedom
of inquiry, and of provisional belief

or disbelief, which is the condition of

honestly working out a scientific de-

duction or induction, becomes irra-

tioual when once the result is known.
Much nonsense about intellectual lib-

erty might have been spared, if peo
pie would bear in mind the obvious
fact that free thought and science are

mutually inconsistent. The one sup-
and hypotheses the shelves on which

| poses the absence of the other. Hence
we pack and label our facts, the lug-

j

the immense importance of not an-

gage vans in which we forward them
on their journey .are among the most
useful implements of scientific dis-

ticipating science by erecting tnto

dogma the theories, conjectures, or

personal opinions of scientific leaders.

When, for example, we are told in

a handbook of physical geography
covery. But they are not science.

Above all, the dicta of individual

scientists, how eminent soever, are not
j

that " we now know "
that the primi-

Bcience. To claim for what at best tive ancestors of the present human
can but rank as "

pious opinions
"

: race led for thousands of years the

the authority of infallible dogma, is life of wild beasts in the forests, the

both disloyal to truth and perilous to opinion of certain anthropologists is

intellectual freedom. illegitimately presented to the learner

40
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*- an integral part of the body of es-

tablished fact. The grounds of this

opinion (such as they are) ought to be

fairly stated ; and, at the same time,
the learner ought to be made aware,
that the most ancient human remains

yet discovered present a form and de-

velopment of skull utterly inconsistent

with the notion that the possessors of

those skulls lived the life of monkeys.
Were such an opinion unanimously
voted by a pananthropological con

gress, it would not thereby be
constituted a part of science.

It would still be competent to

any instructed person to say :

"Your opinion seems to me at variance

with the facts." And if his protest
were simply hooted down as a piece
of intolerable presumption in the face

of such a phalanx of experts, science

would no more sanction such an as-

sertion of authority than it sanctioned

the burning of Giordano Bruno or

the dogma of papal infallibility.

When, again, an eminent professor
is quoted as saying, with reference to

the hypohesis of Organic Evolution:

"Choose your hypothesis; I have

chosen mine; and I will not run the

risk of insulting any sane man by
asking him which he chooses;" we
feel that such language might be justi-
fiable even praiseworthy regard-

ing a question of practical morality,
but that it is grieviously out of place
in the region of abstract truth. When,
again, encouraged by such an exam

pie, the writer of what purports to

be a scientific exposition of Darwin-
ism not only tells his readers that if

they don't agree with him it is be-

cause they are weak-minded, but de-

clares that if he is mistaken the blame
lies with the Creator for having so

constructed the universe as to mis-

lead him, we feel that it would be

well if he could be made to under-

stand that he has sinned as much

against the laws of scientific argu-
ment as against those of decency.
Akin to these unwholesome and il-

legitimate methods of dealing with

scientific thought for purposes out-

side the scope of science, is the de-

vice of representing the defenders of
either Natural or Revealed Theology
as living in a state of hysterical ter-

ror at the march of science. They
are supposed to "shriek" at each
fresh beam of light, and to
wink all the harder, like

bats into whose cave the unwelcome
sun is peering The " shrieks

"
are,

in fact, as imaginary as the danger.
Nothing is more peacefully certain

than that the truth can never war
with truth. There was a teacher, more
than eighteen hundred years ago, who
said to the students in His school, "Ye
shall know the truth, and the truth
shall make you free." Those who
reckon themselves His disciples should
be the last men to dread the advance
of truth in any possible direction.

Uatlier, they may well believe that

the lowliest truth is akin to the highest
Even the story of an earthworm's life,

truly told, may teach lessons of Divine

philosophy.
Protest, however, counts for little.

It may even do mischief, if it be mis-

interpreted as the refuge of those who
have been silenced in argument, as bea-

ten players are wont to accuse theii

antagonists of unfair play. It may be

replied to the charge of profaning and

degrading science, that to explode
falshood is to aid truth; and that

since all truth is akin, to get rid of

religious superstition must prove help-
ful to the progress of science. The
science of the present is legitimately

employed in the interest of the science

of the future. It is needful, therefore,

for the sak^ alike of science and of

faith, seriously to examine the argu-
ments by which it is sought to array
the one against the other. Have they

any real claim to philosophic depth
and scientific accuracy, or is their in-

trinsic weakness equal to their irrev-

erent audacity ?

The weapons mainly relied on in

the present assault upon the founda-

tions of Natural Theology are the

theories of Organic Evolution and
Natural Selection. Evolution is sup-

posed to explain the development of

the existing state of thing from it*

41
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physical antecedents, reaching back I will not take the trouble to think.

to the primordial existence of matter Truth disdains the feeble grasp of self.

confident nonchalance. The word

"adaptation" stands for one grand

and form. Natural Selection is sup-

posed to explain how, in the organic
world, evolution may have been spon- department of the evidence of design
taneous and automatic. The two to- 1 in nature ; but only one. Choice,

gether, it is confidently asserted, en-

able us to dispense with the hypothe-
sis of a Creator. In the words of the

able writer before quoted, who states

the case very clearly, Natural Selec-

tion " offers to our acceptance a-scieu

titic explanation of the numberless
cases of apparent design which we

everywhere meet in Organic Nature.

For as all these cases of apparent de

sign consist only in the adaptation
which is shown by organisms to their

environment, it is obvious that the

facts are covered by the theory of

Natural Selection no less completely
than they are covered by the theory
of Intelligent Design. . . . The
whole question, as between Natural
Selection and Supernatural Design
resolves itself into this were all the

species of plants and animals sepa-

rately created, or were they slowly
evolved ? For if they were specially

created, the evidence of Supernatural

Design remains unrefuted and irre-

futable ; whereas, if they were slowly
evolved that evidence has been utterly
and forever destroyed."

It is astonishing that a writer of

keen intelligence could pen this last

sentence without asking himself, Is it

not possible that slow evolution, and
not independent formation of each

species, may have been the actual crea

tive process? This question we will

have to ask presently. A broader
view of the whole field first

invites our attention. No more
woeful misconception of the funda-
mental idea of Natural Theology
could be put into words than is con-
tained in the assertion that the facts

supposed to prove Supernatural Design
are "covered" by the theories of Or-

ganic Evolution and Natural Selec-

tion. It would be uncourteous to call

it a display of stupendous ignorance ;

but the cleverest man is practically

ignorant on any point on which he.

and suiting of means to ends, are the
most familiar arid legible of all the
marks of the presence of mind and
will. But there are other marks as

convincing e.g., calculation, fore-

sight, order, intelligible law, beauty,
benevolent purpose.

"
Adaptation of

organism to environment" is an am-

biguous and cursory phrase,
"
covering

the facts
"
in more senses than one

disguising rather than describing;
because the adaptation is not single,
but manifold. If "environment" be
taken in the wide sense of the uni-

versal conditions of life (as heat,

light, gravitation, cohesive attraction,
chemical action, change of seasons,
and of day and night, with number-
less others) then one organism is no
more adapted to this environment
than another. Without such adapta-
tion, common to all living beings,
but actually existent only in in-

dividuals, life would not be possible.

Clearly of such adaptation, Natural
Selection neither takes nor gives any
account. But if by

" environment "

be meant the immediate surround-

ings of each plant or animal (as
climate, soil, food and facilities for

procuring it, presence or absence
of noxious influences, and so forth),
we find a very elastic scale of adap-
tation from that thorough health

and vigor in which the creature is

perfectly developed, to that stunted

sickly growth which may fitly be call-

ed " a struggle for life." The fitness

of a living being's habits to its habi-

tat depends largely, especially in ani-

mals, on its outward form and size,

which again depend upon the internal

growth of bone, muscle, or other or-

ganic tissue. To this must be added
the growth of some suitable integu-

ment, as the fur of the bear, the Bc

of the fish, the skin of the earth-

worm, the shell of the snail. Behind
this set of adaptations (which as i'<r

-v 42
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gardfi thf?ir utility may be called me-

chanical) lies a totally distinct set

namely, the adaptation of the organs
of nutrition and circulation to pro-
duce these structures and keep them
(and themselves also) in constant ef-

fective repair. How are these dis-

tinct sets of adaptations external

and internal geared together BO as

to work to one end ? Accepting, for

argument's sake, Natural Selection as

the true account of the origin of spe-
cies and not species only, but ge-
nera and all larger classes of living

things it is concerned with the "bat-

tle of life," the adaptation of each

organism as a whole to the outer

world. What light, even imaginary,
does this shed upon that secret inward
force and process by which the mi-
nute parts are every moment being
formed so as to produce this whole ?

How can a sane thinker persuade him-
self that Natural Selection, granting it

to be the actual law of life, can ex-

plain or account for those processes
which are the very condition of its

existence? Clearly, if the plant or
animal had not the power of main-

taining (as well as producing) all its

parts in harmony, and of varying
them, so far as it does vary them,

harmoniously, Natural Selection could

never begin to come into play. Yet
it is these internal processes and

structures, in which vital action,

chemical action, and mechanical action

are so marvelously harmonized and
subordinated (in the animal) to sen-

sation and voluntary action, which

display design, skill and intellectual

order to a degree nowhere surpassed.

Something still more subtle lurks be-

hind. What may be called " consti-

tutional" adaptation lies utterlybeyond
the ken of our science, and yet is one
of the most palpable and familiar

facts of organic life. Let anyone
transplant from the moors to an ordi-

nary garden a few flourishing plants
of bird's-eye primrose, or of butter-

wort, or water a root of parsley fern

for a few mouths with hard

spring water, and he will soon see

the reality of this impalpable princi-

Iple illustrated. The plants will sicken
I and die. The humble little tormentil,
on the contrary, makes itself at home
in moorland or woodland, pasture,
meadow, or sea-shore. Sand, peat,
chalk, gravel, hard or soft water, the

sea-level, or ten thousand feet above
it, are almost equally acceptable to
this contented and adventurous little

plant The two kinds of adaptation
thus exemplified are widely diverse.

The cosmopolitan planter animal will

have a superior share of wide distri-

bution ; that wh5ch has special local

fitness will have the pull upon its

immediate neighbors, as daisies

and plantains stifle the grass on
our lawns. In some

plants
the

constitutional adaptation is such as

to leave them without competitors

they grow where nothing else will ;

as sea-meadow grass on loose sand

hills, or ivy-leaved toad-flax and pelli-

tory on old castle walls. In all cases,

supposing Natural Selection a reality,
the pre-existing adaptation or adapta-
bility is its condition sine qua non.
No blunder can be more unscientific

than to ascribe to a given process the

power of producing its own indis-

pensable antecedents. But this is

recisely what is done when Natural
election is opposed to Creative De-

sign as the cause of " the adaptation
of the organism to its environment."

This falacy becomes more glaring
whenwe turn the question on its other

side, and look from the organism to

its environment. How comes it to

be possible for organized life to adapt
itself to its surroundings? Simply
because the surroundings, through
processes stretching (as we cannot
but infer) through illimitable ages,
have become such as to minister to

life. Even at this moment, a very
light and easily conceivable change

in oar surroundings such as the

raising of the temperature of

the ocean to boiling-point would

speedily render all life impossible
on this globe. On examining
these surroundings, we find that

the forces and materials of the inor-

ganic universe are as replete with



448 BEACON LIGHTS OF SCIENCE.

marks of design and other evidence

of the all-controlling presence of

MIND, as the structure and func-

tions of organic beings. They
even present them on an over-

whelmingly grander scale. They are

BO legible, so incapable of any reading
but one, that if man's intellect is not

at liberty to interpret their meaning,
Nature becomes an unintelligible

how, and science itself loses all high
intellectual value and sinks to the

rank of agriculture or manufacture.

Everywhere we find the existence

of LAW, or rather of laws ; each force,

each atom, each compound conform-

ing to its own laws, while these are co-

ordinated under hi

reaching laws.

her and more wide-

ut what is a law ?

A form of thought. It can exist only
as a product of Mind. To suppose
that a force or an atom is a law to

itself, regulating the result of its own
activity, so as to co-ordinate it with
that of totally distinct and independ-
ant elements or forces, is absurd. To
deny the actual existence of law a

hierarchy of laws throughout the

universe, is to annihilate science. Is it

not irresistibly plain that but one
conclusion is scientifically possible?
A universe resting on Law must rest

on Mind.
But behind and beneath the domin-

ion of physical law lies something
apart from which law, force, and
matter could never build a platform
for organic life namely, the precise

qualities and exactproportions of the

elemental forms ofmatter. Now these

as distinctly present the character of

being arbitrary >.., fixed by an ex-

ercise of will and foresight as the
choice of materials and calculation of

proportions in any human work. The
actual quantity and relative propor-
tions (for example) of oxygen, hy-
drogen, carbon, nitrogen, and calcium,
are among the primary conditions of

life on this earth. The inseparable

qualities which fit these (and other)
elements to be woven into the web,
built into the structure, molded into

the forms, of animal and vegetable
life, are at once latent and inexhaust-

ible. They come out only at tht

mutual call of each atom not to iti

fellow, but to those utterly unlike.

And after all the work which inor-

ganic atoms have done during mil-

lions of years in building up living
forms, they emerge unchanged,
neither improved nor deteriorated.

Take a fact of a totally distinct kind.

The size (including weight) of out

globe is as acurately adjusted to the

flight of a butterfly as to the earth's

distance from the sun and speed in its

orbit. But on these, with the slant

of its axis, and its speed of rotation,

depend temperature, climate, winds,
rain, rivers, seasons, with all their

vital influences, as well as those
electric or magnetic conditions of

life of which as yet we know so little

The entire inorganic platform on
which organic life is built, bears as

fully and clearly the marks of ARTI-
FICIAL CONSTRUCTION of being the

product of thought, foresight, and
will as the structure of the hand, the

ear, the eye, hair; or the composition
of sap, milk, flour, or gastric juice.

It would insult the reader to re-

mind him that this vast extent and

variety of facts presents no hair-

breadth of room for National Selec-

tion. A historianwho should propose to

explain the history of England by the

proportion of our native population
who have blue eyes, would have as

good a case (if not better) as a phil-

osopher who pretends to explain the

appearance of supernatural design

throughout the whole extent of God's
universe by the theory of Natural Se-

lection.

It is often overlooked or forgotten
that in the physical universe every
existence, every occurrence, every
line of hereditary life, is individual.

Every scientific truth stands for an
infinite multitude of actual facts , ev-

ery law for an infinite number of

events ; every specific, generic, or

larger type for a countless multitude
of individual living units. Yet Na-
ture presents to us the appearance of

a vast ORGANIC WHOLE, whose unity

depends not on physical necessity, bat
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*M> delicate adjustments and corapli- immense bulk of the evidence th

cated adaptations, which (as we have theory of Natural Selection has no

seen) are essentially intellectual and application. Let us now examine the

arbitrary ; involving relations of num-

ber, size, speed, distance, equilibrium,

proportion, the balance of forces

bearing upon the fundamental doctrine

of Natural Theology (and of Revealed
no less) of that wider theory known

which determines strength ofmaterial, \ under the name of Organic Evolution,
and the all but infinite relations involv-

j

to which that of Natural Selection is

ed in chemical compounds and vital supplementary. It is confidently
structures. It is consequently at the asserted that the establishment of this

same time an INTELLECTUAL WHOLE, in doctrine will annihilate the proof
which we may be absolutely certain

i
which the structure of the whole

that every fact and law is intelligibly j

universe and of its several parts,
consistent (supposing our knowledge down to the smallest, has been sup-

complete, and our intellect competent posed to furnish. In that case,
to grasp it) with every other. And

j

"Natural theologians can no longer
it is a MORAL WHOLE : a system of

benevolent foresight and mutual min-

istry.*
II. I shall presently be able, I

hope, clearly to prove that even sup-

posing the doctrine of Natural Selec-

tion true, it does not in the slightest

degree weaken the evidence of super-
natural design even within the range
of facts which it covers. Wide as

that range is, it is limited in compar-
ison with the universe. And I trust

it has been plainly shown that to the

adhere to the arguments of such

writers as Paley, Bell, and Chalmers
without deliberately violating the only

logical principle which separates
science from Fetichism.

"
Is this true?

Is there even a particle of solid war-
rant for these confident assertions?

Let us see.

The hypothesis of "Organic
E solution" may be briefly stated

as follows. The inconceivably varied

*. Another comprehensive and profoundly
impressive view of design is presented by
the mutual relations of plants and animals.
The constitution of the atmosphere is equal-
ly indispensable to each order of life

;
but

each draws in from the air that which sus-
tains its own life, and is death to the

other, and returns that which to itself is

useless or poisonous, but which to the
other is the breath of life. The relations

of herbivorous and carnivorous animals are
anothei illustration. Yet a writer whom I

have before quoted has the hardihood to say
that

"
if all, or even some, species had been

so interrelated as to minister to each other's

necessities, organic species might then have
been likened to a countless multitude of
voices all singing in one harmonious psalm
of praise. But, as it is, we see no vestige of
such co-ordination

; every species is for itself,

and for itself alone an outcome of the always
and everywhere fiercely raging struggle lor

life." This reckless assertion is refuted by
the flavor of every peach, the chemical com-
position of every morsel of our daily food, by
the labor of every earthworm plowing his

dark path underground; by the structure of

every wheat plant storing the food on which
the labor, commerce, politics, public and
family life of nations depend.

"
Sif vot non

voids mtftifeatis apes!
"

multitudinous forms
midst of which we

of life in the

find ourselvea

are the lineal offspring of ear-

lier and less developed forms, and
those again of yetsimpler forms; so that
if we could trace, link by link, the

whole chain, or rather network, of or-

ganic existence back to the time when
our earth first became capable of sus-

taining life, we should see it narrow-

ing as it ascended, and should find

the primeval parents of all living beings
in certain nodules of animated jelly,
such as the modern naturalist dredges
from the ocean, and examines with

feelings akin to those of a Chinaman

looking at the images of his ances-

tors. Nowadays, unhappily, jelly-fish

produce nothing but jelly-fish. But
had that gelatinous morsel been fated
to live, say a million or a couple of

millions of centuries earlier, it might
have been the progenitor of the race

from which Homer and Plato, David
and Paul, Shakespeare and our emi-
nent Professor, have in their order

been evolved.
Whatever objections may lie against
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this hypothesis, it cannot justly be
accused of being in itself atheistic.

Impartially regarded, it casts no shade

of uncertainty on the evidence of de-

sign presented by organic Nature. No
intelligent believer in a Creator, I

suppose, imagines that each species
of plant or animal was created out of
nothing. At all events, if this be
what is intended by "independent
creation of species," the first chapter
of the Bible teaches nothing of the

sort. Each creature is there repre-
sented as formed out of pre-existing
material; man himself being distin-

guished by the spirit inbreathed in-

to him by God. There was some

process whether slow or rapid by
which the successive types of life

were embodied. Nor does any Bible-

taught believer in a Creator hold that

creative power is restricted either to

the first origin of matter, or the pro-
duction of new forms of life. Ac
cording to Scripture, the all-pervad-

ing power of the Creator is the

main-spring of the universe ; and
its balance-wheel His all-controlling

oversight. In the noble images of

Holy Writ, He opens His hand and

they are filled with good; He sends
forth His Spirit, and "

they are CREA-

TED;" with Him is the fountain of life.

Should it be discovered, as it is

conjectured, that the process was im-

measurably longer, slower and more

complicated than had been supposed,
and that the chain of animal life is

one, these truths would be unaffected.

The length of a process does not ac-

count for it. Long or short, it must
have an adequate cause. If the nest
and eggs, say of a thrush or nightin-

gale, and the wings, legs, stomach,
eyes, beak, and other organs of the
birds that built the nest and laid the

eggs, are brimful of those intricate

and delicate adjustments, which
are to common sense the un-
mistakable proof of design; then
this proof would in no wise be
affected if it could be shown that the
thrush was hatched from the egg of
a lizard, which lizard sprang from
the spawn of a fish, the fish from the
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egg of a snail, the snail from a sev

anemone, which at first wag nothing
but a speck of live jelly. Reason
must deal with the facts before us
the bird, with its nest and eggs how-
ever they came about. And if, in-

stead of half a dozen miraculously
violent steps (which I beg pardon of

my evolutionist friends for even im-

agining) the process has been conduct-
ed with imperceptible slowness,

through myriads of minute transfor-

mations, the principle is the same.
You may attenuate the impression of
the evidence as you thin gold wire by
drawing it out to a prodigious ex-

tent ; but you do not lessen its quality
or impair its reality. If the result

show design, common sense tells ua

that design must have pervaded the
whole process. Why should it be
accounted either philosophic or scien-

tific to fly in the face of common
sense ?

Circumstances, it is pleaded, are

sufficient to account both for the pro-
cess and for its results. But before
this plea can be allowed, three ques-
tions must be satisfactorily answered :

1. How are the circumstances them-
selves to be accounted for? 2. In
what consists their modifying power
over living tissue? 3. Above all,

how comes the living tissue, already
definitely organized, to be capable of

modifying its organization to suit the

circumstances? To these crucial

questions, it is needless to say, no re-

ply is forthcoming,

Many of the most striking facts of

zoology and botany, recent and fossil,

though they cannot prove as fact, yet
harmonize well with the conjecture,
that the subordination of type to type,
of species to genera, of genera to

broader classes, points back to a real

genealogical succession. Why should
this not have been the creative pro-
cess? Supposing it was, what the

facts point to is not a gradual tenta-

tive modification, by which a creature

would rather be unfitted foi its

present surroundings than fitted

for any other; but a series of dis-

tinct steps at each of which the
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new born creature was definitely
and perfectly adapted to its con-

dition. Whatever was the pro-
cess, as each new type appeared, the

mold in which it was cast was bro-

ken, and the seal of permanence set

upon it. At all events, if the pro-
cess was carried out gradually and

tentatively, we find no record of its

failures. In each case the result is

as accurate as though not simply each

species, but each individual, were in-

dependently created. It may even
be argued tnat on this view the mar-

vels, as well as the evidences, of su-

pernatural design are definitely aug-
mented, because what is in the com-
mon view presented simply as plan,
here appears likewise as process.
CREATIVE EVOLUTION, therefore, is

a perfectly intelligible and legitimate

hypothesis. It is as perfectly in harmo-

ny with "the arguments of such writ-

ers as Paley, Bell,and Chalmers" ^and,
I may add, with the first chapter of

Genesis), as any hypothesis of " in-

dependent creation of species." Nat-
ural Theology can have no possible

quarrel with any hypothesis which
seeks rationally and reverently to

trace the lines along which Almighty
Power has been guided by Omni-
scient Wisdom.

III. The reader may here remind
me that I seem to be avoiding the

very crux of the dispute, the hypoth-
esis by means of which it is

hoped that the idea of creative

wisdom may be eliminated, and evo-

lution shown to have been self-

acting: the doctrine, to wit, of Natural
Selection. Purposely I have separated
the general idea of Evolution from the

particular supplementary idea of Natu-
ral Selection ; because to lump them

together merely begets confusion. Let
us now see if the conclusions \ve have
reached are in any way affected by
the doctrine which on its first publi-
cation many of us admired as a tour

de force of human ingenuity, but

which has since been adopted with a

faith as enthusiastic and sometimes
as intolerant as though it were the

oewestdogma of the Infallible Church.

What is needed, in fact, in order to

accept the doctrine of Natural Selec-

tion is rather faith and imagination
than logic. Nevertheless, it starti

from a basis of undoubted fact. First,
it is an undoubted fact that an in-

comparably greater number of living

germs come into being than can pos-

sibly reach maturity. Millions of

millions of seeds are ripened more
than the surface of the earth can

supply with room to grow ; millions

of millions of animals are born,

beyond what can find food or even

breathing and standing space. The
many perish on the threshold, or at

some early stage of existence ; the few
survive to maturity, and in their

turn produce offspring. Hence it

is assumed that there must be
incessant universal "struggle for

life." And it is further assumed
that in this struggle the weaker planti
and animals must always be worsted,
and the "fittest must survive."

A second undoubted fact is, that
some species of plants and of animals
have an astonishing plasticity (so to

speak) a capacity of varying so

widely, in form, color, size, habits,
and in the internal constitution and
structure on which these outward
modifications depend, that if the differ-

ent types thus developed were dis-

covered in a wild state, naturalist!

would unanimously assign them to

different species or even genera. Fa-
miliar examples are the breeds of

dogs, some of them quite recent, some
of immemorial antiquity ; and of

pigeons,
all comparatively recent ; or

in the plant world, the food-producing
properties of certain grasses (wheat,
rice, oats, etc.), and the faculty which

many fiowers possess (as roses, pinks,
daisies, dahlias), of "doubling" by
changing stamens into petals, or

fertile florets into barren but showy
ones. The processes by which these

remarkable results are obtained are

artificial, often requiring the most

patient ingenuity and incessant care.

They are carried on by man for hig

own service and pleasure, not for the
benefit of the creatures. In souii
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oases, as in the double flowers, the

development is destructive. The

double-flowering plant, having lost

the power of producing seed, can be

continued only by such artificial means
as striking cuttings, or dividings roots.

Sometimes qualities are developed
which might be useful to the creature

IE a wild state ;
as for instance, the

speed and keen sight of the greyhound,
perhaps counterbalanced by his less

hardy constitution. But, in all cases,

these artificial breeds of plants and
and animals, left to themselves in

natural circumstances, will, from our

point of view "degenerate," but in

reality will be regenerated, i.e., their

progeny will tend to revert, more or

less completely, to the type of their

wild ancestors.

It is assumed that what Man does

for his own service and pleasure,
Nature (whatever that word may
mean) can do for the benefit of

the plants and animals themselves.

It is assumed that the limited,

though considerable, capacity of

modification on which man practices
in the case of a few species actually

belongs, in unlimited degree, to all

species. It is assumed that Nature
has from the beginning been iiices

aantly at work in thus modifying liv-

ing forms ; and that some, at all

events, of these modifications must

give the plant or animal so modified

an effective advantage in the struggle
for life. And finally, it is assumed
that not only these fittest individuals

survive, but that the modifications

themselves survive, and are perma-
nently inherited, constituting the char-

acters of a new species.
The objections to this formidable

series of assumptions are both obvi-

aus and weighty. First of all, the

orgument from man to Nature, from
artificial processes to natural (the

very argument which Natural The-

ology is blamed by its critics for em-

ploying), is rationally intelligible on-

ly on the supposition that behind "Na-
ture" is a Supreme designing Mind
and controlling Will. Secondly, if

Nature has thus worked in the past

so energetically as to evolve all exist-

ing species, the same process ought to

be taking place now ; evolving before

our eyes, if not new species, at all

events raodifications tending to pro-
duce new species. It is ridiculous to

say that the process goes on too slowly
for us to detect it. Does it go on at

all f Thirdly, the differences which
mark off species from species, genus
from genus, are by no means iden-

tical with the differences which

give either to species or to individ-

uals special advantages in the strug-

gle for life ; as of course on the theory
of Natural Selection they ought to be.

Sometimes they are, which makes it

the more significant that commonly
they are not. Fourthly, the new va-

rieties developed by man's labor are

unstable, always tending back to the

original type; whereas species and

genera are permanent. Not but what
well-marked natural varieties some-
times arise which wear such an ap-

pearance of permanence that (as in the

case of certain English brambles)
even the most accomplished natural-

ist may be deceived into ranking
them as species. But on the disap-

pearance of the circumstances which

developed them, they vanish, and the

specific type reasserts its stability.
Mr. Darwin has, upon occasion,

shown courageous frankness (or what
M. de Quatrefages calls "almost
chivalrous loyalty ") in stating some
unanswerable objections to his theory.

Having thus discharged his duty, he

calmly takes leave of them, and goes
serenely on his way. Some expound-
ers of his doctrine pursue the simpler

plan of ignoring all facts which tell

against it. Let us combine these

methods; forgetting the objections
I have already briefly indicated,
and shutting our eyes to others

equally formidable. Let us have
faith. Let us give scope to imagina-
tion. Let us picture to ourselves

this mysterious Selecting Process

presiding through illimitable ages
over the evolution of organized life.

We behold it building up the micro-

scopic cells of protoplasm into jelly,
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nerve, flesh,

shell, hair ;

blood, bone, cartilage,
into sap, wood, bark,

pith, leaves, flowers seeds
; evolving

the gauze of the gnat's wing, the

sheen of the humming-bii-d, the feath-

ers, claws, beak, and eyes of the eagle;
the blubber of the whale; the lithe

backbone and poison-fangs of the

snake, the lark's song, the rose's

splendor, the violet's perfume, the
flavor of the peach; the latent power
stored in every grain of wheat, if per-
mitted to grow and multiply un-
checked for a few years, to spread a
table at which the whole human race

might feed. Multiply these examples
by millions of millions in endless va-

riety of form, size, color, material,

grain, organ, habit, mechanism. These

results, so fragile yet so enduring, so

exquisite in beauty, rich in benevolent

adaptation, accurate and intricate in

mutual balance, have been (and are

every moment) wrought out by a pro-
cess so absolutely automatic, a se-

quence of physical cause and effect.

a scheme of adaptation to circum-

stances, which reaches through all

time, from the first appearance of life

on our globe; which enlists all the
force of the universe, co-ordinates all

the conditions of life, bases birth arid

growth on decay and death, and
maintains ri stable equilibrium this

immense living Whole, every member
of which is momently undergoing dis-

solution and reconstruction'? Results
such as these must have an adequate
Cause. The process itself is what we
have to account for. Method is not

causation, any more than circum-
stance is cause. By what logic or

philosophy does evidence lose its

worth or force just when its compass
or grandeur are infinitely enlarged?
The compensation pendulum required
a mind to account for it. Is the
mechanism of Natural Selection (sup-
posing it real) simpler than that of a
clock ?

It does not belong to my purpose
to attempt th j

inviting task of analyz-
so rigidly prescribed by unswerving | ing and testing the evidence alleged
natural laws, that the complete twin-
worlds of animal and vegetable life

were virtually predestined when mat
ter first formed itself into animated

self-multiplying cells! Can either

Natural Theology or Revealed Relig
ion make any severer demand on faith,

or offer any more astounding mystery
than this stupendous hypothesis'?

Adaptation, by automatic modifica-

tion, to variable circumstances, is in

human workmanship justly reckoneda

triumphant proof of foresight and
skill. Compensation pendulums or

balance wheels, by means of which
variations in temperature correct the

very errors in the speed of a chronom-
eter which they produce, are adrnir

able examples. Suppose that a chro-

nometer could be constructed which
would lengthen or shorten its hours

according to a ship's motion in

longitude, in a voyage round
the world, and mark Greenwich
time when the ship again anchored in

the Thames, such a miracle of science-

guided art would immortalize the in-

ventor. What then are we to say of
'

against Religion.
49

in support of thi. doctrine. It con-
sists of an enormous mass of facts, of

richest significance and profoundest
interest. All that is wanting is a

logical nexus between the facts and
the conclusions. The major premiss
is conspicuous by its absence. But I

have gone upon the assumption that

Natural Selection, as well as Organic
Evolution, is scientifically true. I

have appealed not to sentiment, but
to calm common sense, (which means
intuitive reason) to answer the ques-
tion, whether even upon that supposi-
tion, the sublime doctri ies of Natural

Theology are in even the slightest

degree shaken, or its attitude toward
the human intellect on the one side,
and toward the universe on the other,
weakened f

My contentions is that to employ
scientific hypotheses, whether univers-

ally accepted or not, as engines for the

suppression of religious "belief, is as

great a crime against Science as to

employ the authority of religion to

suppress scientific inquiry is a crime
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A REPLY.

BT GEORGE J. ROMANES,

Aa Dr. Conder, in his article on

this subject, has made my recently

published essay in the "Nature Series"

his point of attack upon evolutionists

in general, it appears to me desirable

that I should say a few words in reply.

And I do this the more readily be-

cause I think that he has misunder

stood both the sense and the tone of

my essay, so far as this deals with the

bearings of the theory of Natural Se

lection upon the doctrine of Natural

Theology. For the sake of the Series,

therefore, in which ray essay appears,
if not also for the sake of evolution-

ary literature in general, I shall hope
in the following paragraphs to show
what I have myself said, and what I con-

ceive that all evolutionists with a log-
ical habit of mind would feel disposed
to say, upon the topic in question.
And first, in order that the deserv-

edly high character of the " Nature
Series" may not suffer from its being

supposed that a contributor has been

permitted to use its machinery as an

engine of attack upon theistic beliefs

so advancing beyond the boundaries

within which the objects of the Series

are wisely confined I shall supply
one brief quotation from the essay
itself, in order to show that, when
added to those given by Dr. Conder,
an attitude is displayed different from
that which the readers of his article

j

are led to regard as the one which I
j

adopt:
"To avoid misapprehension, however, I

may here add, that while Mr. Darwin's

theory is thus in plain and direct contradic-

tion to the theory of design, or system of

teleology, as presented by the school of

writers which I have named, I hold that Mr.
Darwin's theory has .no point of logical
contact with the theory of design in the larger
sense: that behind all secondary causes of

a physical kind, there is a primary cause of

a mental kind. Therefore, throughout this

essay I refer to design in the sense under-

stood by the narrower forms of teleology, or

as the immediate cause of the observed

phenomena. Whether or not there s an
ultimate cause of a psychical kind pervading
H Nature a causa causarum which is the

final raison d'etre of the cosmos this is

another question, which, as I have said, I

take to present no point of logical contact

with Mr. Darwin's theory, or, I may add,
with any of the methods and results of

natural science. The only position, therefore,
which I desire to render plain is that, if the

doctrine of evolution is seen to be estab-

lished by sufficient evidence, and therefore

the causes which it sets forth are recognized
as adequate to furnish a scientific explana-
tion of the results observed, than the facts of

organic nature necessarily fail into the same

logical category, with reference to any ques-
tion of design, as that of all or any other

series of facts in the physical universe."

Yet, in the face of this plain state-

ment Dr. Conder, while commenting on
a passage which immediately precedes
the above, observes :

" It is confi-

dently asserted that the establishment

of this doctrine" L e., of evolution

by natural selection "will annihilate

the proof which the structure of the

whole universe and of its several parts,
down to the smallest, has been sup-

posed to furnish!" My expressly
stated position, however, is that this
" doctrine*

'

has no point of logical
contact with such supposed proof,
and that the only annihilative effect

which it can exert upon Natural

Theology is upon that part of the

argument which in previous genera-
tions raised the structures that are

met with in organic nature into spe-
cial prominence over all else in the

universe, as furnishing evidence of

particular, if not of unique, stringency
in favor of design. Upon the larger

question or that as to the cogency of

"the proof which the structure of the

whole universe and of its several parts,
down to the smallest, has been sup-

posed to furnish" I distinctly stated

that I refused to enter, further than

to express my own conviction that,

if it is a proof, it is one with which
neither the special theory of natural

selection nor any of the facts and in-

ferences of natural science, can have
a point of logical contact.

Nor is it needful that I should now
enter upon this larger question, or the

general cogency of Theism regarded
as a theory of things. But I may re-

mark in passing that it would be

amusing, were not the subject one o^
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SO much solemnity, to be told in this

connection that " the cleverest man is

practically ignorant on any point on
which he will not take the trouble to

think," merely because, having seen

so many fools rush in where angels
fear to tread, I have not followed their

example in the pages of a popular
book It is indeed the case

that ' Truth disdains the feeble grasp
of self-confident nonchalance;" but

the statement is apt to apply with fit-

ness to those who loudly asseverate

the most familiar conceptions, rather

than to those who expressly abstain

from utterance ; and in this particular
case perhaps it is the man who is most
cnnfident that he knows the truth who
is most likely to display the noncha
lance of ignorance.

Leaving, then, this question of the

evidence of design in the universe as

a whole, as I have left it in my essay
on the evidence of evolution, and
therefore not following Dr. Conder in

his constructive argument upon the

subject, I shall briefly notice the

points in which he takes exception to

what I have said on the bearings of

Mr. Darwin's theory upon the nar-

rower system of teleology, as pre-
sented by the school of Paley, Bell,

and Chalmers.
Dr Conder thinks it is "astonishing"

that I should have said, if all the spe-
cies of plants and animals were sepa

rately created,
" the evidence of Sup-

ernatural Design remains unrefuted

and irrefutable; whereas, if they were

slowly evolved, that evidence has

been utterly and forever destroyed,"
without asking myself, "Is it not pos-
sible that slow evolution, and not in-

dependent formation of each species,

may have been the actual creative

process?" And in this I quite agree
with him ; it would have been "aston-

ishing" if any writer, I will not say
"of keen intelligence," but of any ca-

pacity above that of an imbecile,

should not have had this question

presented to his mind. But
what does the question amount
to? It amounts to saying that

if there is a mind pervading

nature, evolution may have been the
method in which its designs have been
executed. And this is a statement
which no one can dispute, so long as

the question of Theism is left, as it is

left in my essay, untouched. But the
statement cannot be made to carry
the inference that because, on the as-

sumption of Theisni, evolution may
have been (or even must have been)
the method in which design has work-
ed in organic nature,therefore the facts

of organic nature furnish evidence

of design of a quality other or better

than any of the facts of inorganic na-

ture. It is one thing to show that, if

we assume the existence of A, B must
be due to A ; it is quite another thing
to prove the existence of A from the

known existence of B ; therefore, it

is one thing to show that, if we as-

sume the existence of mind in nature,

organic adaptations must be due to

design ; but it is quite another thing
to prove the existence of mind in na-

ture from the known occurrence oi

such adaptations. Or, otherwise

stated, there is nothing m the theory
of natural selection incompatible with

the theory of Theism; but neither

does the former theory supplv evi-

dence of the latter. Now this is just
what the older theory of special cre-

ation did ; for, as I observe in the es-

say itself,
"
it would be proof positive

of intelligent design if it could be

shown that all species of plants and

animals were created that is, sud-

denly introduced into the complex
conditions of their life ; for it is quite
inconceivable that any cause other

than intelligence could be competent
to adapt an organism to its environ-

ment suddenly."
The case may, perhaps, be rendered

more clear if we take a specific illus-

tration, and for this purpose I cannot

do better than choose the structure

which has in this connection been

rendered classical by the Bridgewater
Treatise on the Hand. The adapta-
tion of this structure to its many and

varied uses is manifest to every ob-

server, and as a piece of mechanism

it is rendered the more remarkable
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from the fact that all its parts are ho-

mologous with those of the anterior

extremity of other mamate, where,
with the partial exception of the

quadrumana, its uses are of a totally

different kind. Now if man were a

specially created organism, or an or-

ganism suddenly introduced to the

complex conditions of his life, the

possession of such an astonishing

piece of mechanism could only be ex-

plained by the supposition of crea-

tive design, which, besides adapting
the mechanism to its prospective

uses, adheres in its construction

to an ideal type elsewhere

adapted to other uses ; such a

piece of mechanism would, there-

fore, on this supposition, consti-

tute the best conceivable evidence of

intelligent design. But if this sup-

position is removed, and the hand be

regarded as due to a gradual process
of evolution from the anterior extrem-

ity o a quadruped, and if such grad-
ual evolution be in turn supposed due
o a perpetual survival in the struggle
for life of those qaadrumanous animals

whose hands most approximate
to the best model ; then assuredly
the evidence of intelligent design, so

far as any special argument from
the hand is concerned, becomes so

greatly attenuated that it is no ex-

travagance to say, as I have said, that

as special evidence, it is annihilated.

For the piece of mechanism, under
this view, and whether or not ulti-

mately due to design, furnishes no
further or better evidence of design
than does anything else in nature ; its

existence as a mechanism is seen to

be due to the same system of causa-

tion, or of natural law, which every-
where and equally pervades the uni-

verse so that to borrow an illustra-

tion from Mr. Wallace, its particular

adaptations to its uses are not any
more available as evidence of design
than are the adaptations of a river to

the bed which it has itself been the

means of excavating. I maintain,

therefore, that the argument from

teleology has been dislodged by the

theory of Natural Selection from the
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special foothold which it previously

possessed in organic nature (owing
to the assumption of special creation),
and must now take its stand upon the

broader basis of the order of nature
as a whole. What may be destined
to become of it when thus placed, I

am not here concerned to inquire.
But Dr. Conder has some particu-

lar objections to advance against the

theory of natural selection itself as I

have presented it, and considered as

a scientific theory to explain the facts

with which it is concerned. This, of

course, is quite a different topic from
the one which I have hitherto consid-

ered ; but, as I have sought to answer

my critic thus far, I think it is desira-

ble that I should also consider \vhat

he has to say on this subject.

First, he says :

"
'Adaptation of organism to environment'

is an ambiguous and cursory phrase,
'

cover-

ing the facts
'

in more cases than one dis-

guising rather than describing ; because the

adaptation is not single but manifold. If
'

en-

vironment' be taken in the wide sense of the

universal conditions of life (as heat, light.grav-
itation, cohesive attraction, chemical 'action,

change of seasons, and of day and night, with
numberless others, then one organism is no
more adapted to its environment than another.
Without such adaptation, common to all liv-

ing beings, but actually existent only in in-

dividuals, life would not be possible. Clearly,
of such adaptation, Natural Selection neither

takes nor gives any account."

Surely these are remarkable state-

ments. In the first place, it is evident
that Dr. Conder must know a great
deal more about biology than the rest

of us, when he ventures so calmly to

pronounce upon the fundamental

requisitions of life ; and therefore we
should, at least, like to be informed
how he acquired his knowledge that

"life would not be possible," save

under the "universal conditions"
which he names. But whether or not
it is granted that life is only possible
under such conditions and of this I

shall have more to say presently .

assuredly life, as we know it, has had
these conditions as a part of its " en-

vironment," and they must have been
of all the more importance because so
"universal." It therefore displays
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some fundamental misconception to

say that of such conditions "Natural
Selection neither takes nor gives any
account."

Again our critic asks: " How can
i sane thinker persuade himself that
Natural Selection, granting it to be
the actual law of life, can explain or
account for those processes which are
the very condition of its existence? "

This as a matter of form, appears
tvell put ; but when we inquire into

.vhat these alleged processes are, we
and that they consist in " the internal

growth of bone, muscle, or other or-

ganic tissue," to which " must be add-
ed the growth of some suitable in-

tegument, as the fur of the bear, the
scales of the fish, the skin of the
earth worm, the shell of the snail

"

(none of which, therefore, are regard-
ed by Or. Conder as "organic tissue" ).

Ihen "behind this set of adaptations
lies a totally distinct set namely, the

adaptation of the organs of nutrition

and circulation to produce the struc-

tures, and keep them, and themselves

also, in constant effective repair." In
a word, the "

processes
" named are

just those from which the theory of

Natural Selection derives its chief sup-
port (as Dr. Conder might have found
from Mr. Darwin's works), and there-

fore it is to be feared that if the re -

garding of Natural Selection as com-

petent to explain such processes is

not compatible with sanity of thought,
bo rrnny scientific men will become
convicted of mental aberration that

the Royal Society may as well be at

once converted into an asylum for

lunatics.

But seriously, why did it not occur
to Dr. Conder that he was displaying a

certain degree of " self-confident non-
chalance" in thus writing about a

scientific theory which he must know
has commanded the assent of all minds
most competent to judge of its merits,
but concerning which he clearly shows
that he has not himself "taken the

trouble to think?"

continues :

Thus, he further

" This fallacy becomes more glaring when
we turn the question on its other side, and

look from the organism to its environment.
How comes it to be possible for organized
life to adapt itself to its surroundings ? Sim-
ply because the surroundings, through pro-
cesses stretching (as we cannot but infer)

through illimitable ages, have become such
as to minister to life. Even at this moment
a very slight and easily conceivable change
in our surroundings such as the raising of
the temperature of the ocean to boiling point

would speedily render all life impossible on
this globe. On examining these surround,
ings, we find that the forces and materials of
the inorganic universe are as replete with
marks of design and other evidence of the all-

controlling presence of MIND, as the structure
and functions of organic beings."

Now, it will be remembered that I
have not argued, and am not arguing,
against the evidence of design in this

larger sense or the evidence which
is derived from the general order of

nature; I am only concerned with

showing that this evidence is the same
in kind, whether we look to organic
or to inorganic nature. And with
reference to the above passage it is

easy to show that the "fallacy," as-

serted with so much confidence, is no

fallacy at all. The only facts which
are supplied to our experience are the
facts of adaptation to environment.
It is therefore a gross assumption to

assert that this adaptation arises from
a pre-established harmony between
environment and organization that

"our surroundings" are the only ones
under which life would have been

possible. The converse case is at

least as conceivable viz., that Natu-
ral Selection, operating from very
early times, is able to adapt life and

organization to very great diversities

of environment, so that it is only, as

it were, an accident that life and

organization upon this planet have
been obliged to become adapted to a

particular range of temperature,
constitution of atmosphere, etc.

Thus, for instance, to take Dr. Con-
der's illustration, if the change,
which he regards as "very slight,"
were to occur, and the ocean were
raised to a temperature sufficient to

destroy the life of all that it contains,
it still would not be hot enough to de-

stroy the life of certain low forms of

plants which have become adapted to
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live in it.

and say

grow in hot mineral springs ; we can

therefore scarcely doubt that, if the

ocean had happened to have been al-

ways exceedingly hot, some form of

life would have become adapted to

We may even go further,

with sufficient confidence

that science can assign no reason why
all known life should have become
so largely associated with carbon,
or why living organisms should have
become dependent on the respiration
of oxygen, unless it is that, carbonic

ncid and oxygen happening to

hav3 been present in the earth's atmos-

phere, Natural Selection from the

first was obliged to adapt living or-

ganisms to conditions of life so "uni-

versal." For anything that we know
to the contrary, life and organization

may be able to exist, even if else

where it is not actually existing, in

atmospheres composed of other gases.
But be this as it may, assuredly in no

case, as I have previously observed,
are we entitled magisterially to assert

the only conditions

existence of life

under which the

is possible, and
therefore it follows that no conclusive

argument of a teleological kind can
be drawn from the fact that such or-

ganisms as we know are adapted to

such surroundings as we know. For
this fact in no way proves that these

particular surroundings have been

specially prepared in anticipation
of the advent of life, unless

it could be proved that only these

surroundings are competent to sup-

port life. Until this is proved, the

possibility remains that the forms of

life which we know have been slowly
adapted to these particular surround-

ings by natural selection ; and to me
it seems, in view of the wonderful

plasticity of life in becoming adapted
to what Mr. Darwin has called

"changed conditions of life" (as, for

instance, in aquatic animals becoming
terrestrial, and vice versa), that this

possibility becomes a probability.*

There is only one other point in Dr.
Conder's article which seems to call for

a reply. He complains that I " have
the hardihood to say that, 'if all, or
even some, species had been so inter-

related as to minister to each others

necessities, organic species might then
have been likened to a countless mul-
titude of voices all singing in one har-

monious psalm of praise. But, as it

is, we see no vestige of such co-or-

dination; every species is for itself, .md
for itself alone an outcome of t ..3 al-

ways and everywhere fiercely '.^'ing

struggle for life.'" And upo , this

passage (which to my mind p<- ,sents

the strongest of all the arguments in

favor of Natural Selection) my critic

remarks: "This reckless asst rtion is

refuted by the flavor of every peach,
the chemical composition of every
morsel of food ; by the labor of every
earth-worm plowing his dark path
underground ; by the structure of

every wheat plant storing food on
which the labor, commerce, politics,

public and family life of nations,

depend. "Sic vos non vobis

mellificatis apes." Now it is easy to

apply abusive epithets ; but I do not
think it will be so easy to show that

such a plain
have made is

self, or displays anything of " hardi-

hood" on the part of him who makes
it. For in the sentences which pro-
cede those which have been quoted
by Dr. Conder, I explain that there

are some cases in which " a mechan-
ism or instinct that is of benefit to its

possessor has come also to be utilized

by other species," and of this kind
ate the cases which he mentions. The
flavor of fruits is of use to the fruits

by leading to the dissemination of the

statement of fact as I
either "reckless" in it-

of a butterfly as to the earth's distance from
the sun, and Us speed in its orbit." Now
disregarding the fact that neither the size nor

weight of the earth have any relation at all

either to its distance from the sun or to its

velocity in its orbit (for this is a mere error

in science, and has no real effect upon the ar-

gument), surely to any unbiassed mind it

must appear more probable that the butterfly

* To take a specific case. Dr. Conder

says : "Take a fact of a totally different

kind. The size (including weight) of our
j

has been adapted to the earth rather than the

globe is as accurately adjusted to the flight
'

earth to the butterfly. ^
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contained seed ; the nutritive qualitj
of wheat is essential to securing th

early development of the germ ; auc

"the labor of every earth-worm" i

primarily of benefit to the earth-worm
itself. But before my statement can
be shown to be "reckless," Dr. Con-
der must point at least to some one

instance, either in the vegetableor ani-

mal kingdom, of astructure orproperty
presented by one species, which is of

no apparent benefit to that species, but
which is of obvious benefit to some
other. And I am in no fear that

he will be able to do this, because the

challenge has virtually been before

the world of naturalists ever since the

time when Mr. Darwin wrote that, if

one such case could be pointed to, it

would be destructive of his whole

theory.
Without waiting to follow Dr.

Conder into those of his criticisms

which are directed against the theory
of Natural Selection itself, as distin-

guished from my method of render-

ing the evidence, I shall conclude by
briefly explaining the reason why, in

rendering this evidence, I was led to

touch upon the relation of Natural

Science to Natural Theology.
Dr. Conder says :

" Cultivators of

science professors and amateurs

alike are doing not a little to

loosen its authority, and especially to

imperil if not destroy its education-

al value, by neglecting to draw the

boundary line sharply round its true
domain ;

" and he professes that it is

as much for the sake of science as for

the sake of religion that he has pub-
lished his criticism. Now, it was

precisely for this very purpose of

"drawing the boundary line sharply
round the true domain of science,"
that I discussed the subject of
natural theology at all. In the past
this boundary line has been encroach-
ed upon by the forces of transcev
dental dogma, and this so seri-

ously to the detriment of science
that all who wish well to her
future progress should be instant, in

season and out of season, to clear from
tier path the obstructions raised by
supernatural hypotheses in general,
and by the doctrine of final causes in

particular. Without going into the

listory of the subject, it is a matter
of notoriety that science has been
more hampered by such hypotheses
and doctrines than by hypotheses and
doctrines of any other kind; and

therefore, in the interests of science,

,he boundary line should be drawn
ound its

" true domain," by insisting
on the essentially distinct character

of Natural Science and Natural Theo-

ogy as separate departments of hu-
man thought. Thus only can the

rue educational value of natural

cience be maintained, and thus only
:an the permanent interests of Natu-
al Theology be promoted.
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